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Proven protection 
for 15,000 miles. 


Without an oil change. 


Now, with this new advanced motor oil 
from STP, you don't have to change your oil 
every 3,000, 5,000 or 7,000 miles. This new 
oil protects against engine wear, sludge. 
varnish and rust for 15,000 miles, or one 
year under normal driving conditions. 

And we proved this protection in a 
series of different tests. 

Proof on the test site. 

We ran cars on computer controlled test 
equipment which duplicated city driving 
Stop and go traffic. Even highway condi- 
tions, These cars ran 15,000 miles on new 
STP Motor Oil 

When the engines were pulled, torn 

down and inspected, we found exception- 
ally clean parts and no noticeable wear. 
That's after 15,000 miles without changing 
the oil 
Proof on the road. 
For on-the-road proof of protection, we put 
this new motor oil in taxi cabs and ran them 
for 15,000 miles. That's five times longer 
than major auto manufacturers recommend 
taxis go without an oil change. 

When these engines were torn down, 
again we found exceptionally clean parts; 
virtually no sludge and varnish build-up. 
And when weighed and measured, the 
parts showed no noticeable wear...proof 
of new STP Motor Oil's 15,000 mile protec- 
tion 


But how does STP Motor Oil 

stand up to sludge and varnish 
against the best selling brand? 

An independent lab ran new STP Motor Oil 
and the best selling brand through the 
standard industry test for sludge and var- 
nish. But they ran new STP Motor Oil twice 
as long 


STP Motor Oil 


Just look at these valve covers in the 
photos on the left. After the standard in- 
dustry test, the best selling brand left 
sludge and varnish build-up. After double 
the test, new STP Motor Oil left the valve 
covers with virtually no sludge build-up 
and on average less varnish than the best 
selling brand. 

But, those weren't the only tests. Initi- 
ally, new STP Motor Oil was subjected to 
the tough SE Classification Test for corro- 
Sion, rust prevention, wear, sludge and 
varnish, and high-temperature perform- 
ance capabilities. Any oil that meets these 
test requirements is a very good one, in- 
deed. STP Motor Oil not only passed, but 
in almost every case, after doubling the 
test, it met the standard for a single test. 
So, after all these tests, new STP Motor Oil 
proved itself to be one of the most ad- 
vanced automotive engine lubricant formu- 
lations on the market today. 


Want more proof? 

These tests proved for us that new STP 
Motor Oil gives protection for 15,000 miles. 

But, if this ad hasn't changed your mind 
about changing your brand of oil, this will 

An informative booklet that documents the 
actual tests with pictures of the results. It's 
yours free. Just write to: 15,000 MILE PRO- 
TECTION, STP CORPORATION, BOX 9807, 
FT. LAUDERDALE, FLA. 33310. 


New STP Motor Oil. Protection for 15,000 miles. 


STP Corp., Ft. Lauderdale. Fla. 33310 


Thats Extra Protection. 
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time, AC-Delco 
has made it possible 
for you to get one 
free AC Spark Plug 
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— at participating 
AC-Delco outlets 
displaying this 
"Buy seven, get one FREE" sign. 

If you need a tune-up, AC-Delco 
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when you drive. 
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Address letters for this column to: Readers Talk Back, 380 


Madison Ave., New York, N.Y. 
we are unable to acknowledge unpublished letters. 
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Superpressure 


Your article on ""Superpressure" [Feb.] 
was fascinating, and the footnote on 
the pascal as the new international unit 
was most welcome. | distinctly remem- 
ber what a pain in the neck the unit 
newton/meter' was in college physics. 
Is there an accepted abbreviation for the 
pascal? 

Gary D. Kitzis, Gainesville, Fla. 


The McGraw-Hill Dictionary of Scientif- 
ic and Technical Terms and the National 
Bureau of Standards give the abbrevia- 
tion as Pa. 


We share your interest in the "Strange 
World of Superpressure," but were dis- 
mayed that the author made only passing 
mention of Dr. H. Tracy Hall, who has 
contributed more than any other man 
to the development of high-temperature, 
high-pressure research. 

Dr. Hall is the sole inventor of the 
man-made diamond. For this reason he 
alone (rather than the General Electric 
team) received the Pioneer Chemist 
award from the American institute of 
Chemists and the annual Award for Cre- 
ative Invention from the American 
Chemical Society. 

Dr. Hall holds numerous other patents 
in high-temperature, high-pressure ap- 
paratus, such as for the multi-anvil 
presses he has built for universities and 
institutions in the United States, France, 
Canada, Sweden, Japan, India, and the 
Soviet Union. 

Had your author ventured beyond the 
confines of New York state, she might 
have discovered that the current center 
of research in this field is Brigham 
Young University, where Dr. Hall is a 
Distinguished Professor of Chemistry. 
She might also have discovered that 
BYU is in Provo, Utah, not (as the article 
stated) in Salt Lake City. 

We appreciate your coverage of this 
fascinating scientific frontier, but sug- 
gest that it be amplified by a first-hand 
report of Dr. Hall's contributions to high- 
pressure research. 

Virginia Hall Wood, Barry D. Wood, 
Washington, D.C. 


| Are You Moving Soon? 


= If you are planning to move, 
please notify us 8 weeks in 
advance and we'll make 
sure your subscription 
moves with you. Please use 
this form and attach your 
= magazine address label. 


P.S. Dr. Hall has sufficient interest in 
your magazine to warrant his giving each 
of his six children a subscription. 


Joan Steen Wilentz replies: The purpose 
of the superpressure article was to sum- 
marize methods and results in an excit- 
ing but little-known area of physics. With 
all respect for Dr. Hall, it was not to 
dwell on history or biography. My apolo- 
gies for mislocating Brigham Young 
University. 


Not as advertised 


The March '77 issue contained an ad on 
page 212 by a company offering a close- 
out of "synthetic motor oil" by Union 
Carbide. This product was produced and 
fully tested as a synthetic motorcycle oil. 
The product is clearly labeled as such. 
It is an excellent product when used as 
directed for motorcycles, and our deci- 
sion to close out the product was based 
on the size of the market, not on any 
lack of performance. However, it was 
never designed for use in cars or trucks, 
and thus your readers should be aware 
that Union Carbide cannot support a 
number of the claims expressed and im- 
Dlied by the advertiser. These unsup- 
ported claims are that the product: 
€ Is a motor oil for cars and trucks 
@ Can be used for 50,000 miles be- 
tween oil changes 
€ Saves on gas 
€ Saves on repairs 
Exceeds all auto manufacturers" 
requirements 
€ is superior to petroleum oils 
€ Has a pour point for two-cycle oil 
—60* F 
This product should not be recom- 
mended for use in other than a motor- 
cycle engine. 
Allan C. Walters, product manager, 
New Automotive Products, 
Union Carbide Corp., N.Y., N.Y. 


Tips for van converters 


I read with interest Ray Hill's well- 
written article, “Do Your Own Van Con- 
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Motor Trend 
magazine put the 
76 TR7's cornering 
power in the same 
league as the Lotus 

Europa s and the Ferrari Dino's. 

This year, we improved it. By lowering 
the suspension and adding wider steel- 
belted radials. 

After the TR7's first year of Sports Car Club 
of America competition in 76, it is a divi- 
sional champion. This year, we improved the 
champion with a five-speed transmission as 


standard equipment. 
qo And for those who prefer not to 
shift, now we offer an optional 
k automatic. 
& Car and Driver said: "The 76 
TR7's strong suit is comfort. The 
P/F) 1 cockpit is spacious (wider than 
R either a Corvette's or a Z-car's) 
N| i .... every dial is visible" Motor 
9j Trend called it: "One of the most 
comfortable two-seaters we've 
3: experienced: This year, we've 
improved on that with a choice of a smart 
new tartan plaid interior in addition to the 
solid brushed cord nylon with color coordi- 
nated moulded pile carpeting. We've even 
included a handy rally liaht ta accammadate 


either passenger or driver. 
Last year, the TR7 broke all our 
sales records. This year, we'd like to 


improve on that, too. But that's up to you. 


The New Triumph TR7. The improved 
shape of things to come. 

For the name of your nearest 
Triumph dealer call: 800-447-4700. 
In Illinois call: 800-322-4400. 
British Leyland Motors Inc., 
Leonia, N.J. 07605. 
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version” [March]. | felt, however, some 
supplemental information would help 
would-be do-it-yourselfers. 

Rule number one should be: Go out 
and see van conversions, mini motor 
homes, and campers to see what types 
and sizes of RV accessories are avail- 
able. Measure them. Are they gas, elec- 
tric, neither, or both? For instance, the 
cost of an icebox (built in) is about $40, 
versus Hill's 12-volt refrigerator at $320. 
True, his refrigerator is always cold, but 
a twenty-five-pound block of ice costs 
75€ to $1.25. Add a $2 thermal barrier 
to the drain tube, and the ice should last 
four to five days, depending upon fre- 
quency of use. 

Mr. Hill's conversion didn't provide 
for a table. The flush mount should be 
located and cut into the metal floor be- 
fore laying the plywood floor. Of course, 
a table isn't necessary, but it makes 
cooking and eating more convenient and 
comfortable, especially during foul 
weather. 

Another important feature is storage 
space. The rear and side doors are hol- 
low: lined with velour wall covering or 
indoor /outdoor carpeting, they can pro- 
vide about 1% cubic foot of storage per 
door. 

A good way to get ideas is to visit 
boat shows and marine-supply stores. 
Boat manufacturers have been making 
the most out of the least amount of 
space since long before Ulysses sailed 
to Troy. 

Indoor/outdoor carpeting or tile can 
be applied to the bare interior with car- 
pet or tile cement to provide some insu- 
lation, without diminishing the interior 
dimensions of your van. 

For those who are concerned about 
care and cleaning of carpeted walls and 
ceilings, hardboard paneling with a vinyl 
veneer cleans easily. 

There are hundreds more ways to 
make your van more convenient and 
comfortable. I’ve tried to add those items 
to my van that serve my family best. It's 
taken us 3000 miles on vacation through 
all kinds of weather, with comfort and 
ease. 

Don Winnington, Fremont, Calif. 


Programmable calculators 


As one who uses calculators with both 
reverse-Polish and arithmetic [algebra- 
ic] notations, | have been interested for 
a long time to find out if my intuitive 
experience is correct: that a four-stack 
RPN calculator is more convenient to 
handle and needs fewer keystrokes dur- 
ing somewhat complex computations 
than its counterpart that uses arithmetic 
notation. After reading John Free's "'Pro- 
grammable Calculators” article [Feb.], 
| went into a store and compared the 
two program manuals of the two leading 
programmable calculators (HP25 and 
SR56). Each booklet contained 45 pro- 
grams in mathematics, statistics, finance, 
and navigation; and 11 in electrical en- 
gineering, games, and trigonometry. | 


found only nine programs that performed 
exactly the same calculations. As one 
can assume that both manufacturers en- 
gage top-notch programmers, the pro- 
grams of both manuals should be highly 
optimized. Without exception, program- 
ming with the RPN calculator seemed 
to need considerably fewer keystrokes— 
35-70 percent fewer. 

Considering equal sophistications and 
carrying out the same computations, it 
appears that a four-stack RPN calcula- 
tor requires, on the average, somewhat 
less than half the number of keystrokes 
that an arithmetic calculator requires; 
and that if both have the same number 
of available program steps, the RPN unit 
offers essentially about twice as much 
computing capacity. 

| would be interested to learn if others 
have made similar comparisons and 
what conclusions they have reached. 

John F. Szablya, professor of electrical 

engineering, Washington State 
University, Pullman, Wash. 


Solar, yes—forced air, no 


| have been following the articles about 
solar heating with great interest and find 
them most informative. However, there 
seems to be one major omission—cov- 
erage of various ways of transferring 
the heat from storage into the room. As 
far as | can determine, regardless of the 
type of collection and storage system, 
the end result is always a forced-air 
heating system. Having lived with a 
radiant electric system for some time, 
| find a forced-air system unacceptable. 

Is there some type of system that 
would give a more uniform and constant 
heat? (The closer to the qualities of the 
radiant electric heat, the better.) | under- 
stand the temperatures are not high 
enough for a hot-water system. Is this 
true? How about a system of heating the 
floor? 

Would you give us some information 
on this end of solar heating? Soon, 
please, as my new house will soon be 
in the planning stage. 

Gene Bothun, Berthoud, Colo. 


More uniform, constant, and gradual 
heat transfer is found in passive solar 
systems, where the mass of the house 
absorbs the sun's heat and slowly reradi- 
ates it to the home's interior. Some 
passive solar homes have warm floors, 
because they include rockpile heat stor- 
age under the floor, as mentioned in our 
December ‘76 cover story. You might 
also be interested in Harold Hay's Sky- 
therm roof-pond concept, explained in 
our March '74 issue. It provides solar 
heating and cooling without the use of 
forced air. 

Theoretically, ^ solar-heated water 
could be channeled through a hot-water 
heating system. However, these are 
usually designed to use high-tempera- 
ture water, and getting water that's hot 
enough out of a flat-plate solar collector 
is inefficient. 

Continued 
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Its 
electronics 
and 

optics 
make it 
the world's 
tinest 
instant 
camera. 


The SX70* Alpha 1 Land 
camera has the most 
advanced optical and 
electronic system ever 
integrated into one 
camera.The SX-70 is the 
world's only folding 


single-lens reflex camera. 


Its four-element glass 


lens provides razor-sharp 
focusing from infinity 

to 10.4 inches. You see 
details clearly, even 

in dim light, because 
the SX-70 has one of 

the brightest SLR view- 
finders. And its elec- 
tronics automatically 
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calculate all exposures, 
using a unique variable 
shutter and aperture 
combination which 
even makes split-second 
flash corrections. The 
SX-70 Alpha 1. So ad- 
vanced, it frees you to 
do the creative thinking. 
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We tested ‘Rain Dance’ against all the leading car 
waxes...paste and liquid...and 'Rain Dance’ keeps on shining 
longer, keeps on beading water longer, rain after rain, wash after 
wash. That's why we can guarantee it will last longer on your car. 
Premium-performance 'Rain Dance' is easy to use. It gives your 
cara fantastically brilliant shine because ‘Rain Dance’ cleans 
deep down as it waxes. And that shine lasts longer. 

Du Pont guarantees it. 
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Underfloor plenum 
is no way to cool 


For several years | was general manager 
of all construction for Alantis Invest- 
ment Co., of Colorado Springs. From 
1952-1956, this firm built more than 
2000 houses in Colorado, Utah, Wyo- 
ming, and New Mexico, using the crawl 
space, or underfloor-plenum system. 
There is no better system for heating, 
and the savings stated in the PS article 
[Jan.] are conservative. 

For summer cooling, however, the 
system stinks, The chilled air lies on the 
bottom of the crawl space (as in a 
chest-type freezer), and only the warm- 
est portion of the cooled air is forced 
into the house, where it flows across 
the floors. You wind up with cool feet 
and a hot head. 

H. Wood Reeves, Sacramento, Calif. 


Invention protection 


| enjoy reading "New Ideas from the 
Inventors” in every issue. | have several 
ideas of my own that | would like to 
patent before | reveal them, but don’t 
know how to go about it. 

Walt Sauerwein, Brimfield, Ill 


An article in the September '73 PS en- 
titled “From the U.S. Patent Office . . . 
A New Program to Protect Your Inven- 
tion” should start you in the right direc- 
tion. Or write to the Commissioner of 
Patents and Trademarks, Washington, 
D.C. 20231, and request the brochure 
"Disclosure Document Program.” 


A monstrous weight loss 


In reference to your "'Monster Vehicle” 
[March], it sure lost a lot of weight be- 
tween column one and the caption above 
column three. Your 11-ton, 35-foot-long, 
steel and aluminum “monster” weighed 
only two tons by the time | got to the 
caption. At this rate it will be only a 
sliver of balsa wood by the time the 
filming for the movie starts. 

Doug Dobbin, Houston, Tex. 


Eleven tons is the correct figure. More 
precisely, the weight is 21,800 Ib. Two 
fingers went Roman in an eleventh-hour 
retyping of the caption. 


PS index 


I would like to see in the back of Popular 
Science a listing of major articles or 
topics and a reference to what issue 
they were in. 

R. Lunden, Alexandria, Va. 


Although we don't publish such a month- 
ly listing, we have offered an annual in- 
dex since 1972. All five indexes (1972 
through '76) cost $5; a 1976 or 1975 
index is $1.75; 1974 and 1973 indexes 
are both available for a total of $2. Send 
check or money order to Popular Science 
Plans, 380 Madison Ave., New York, 
N.Y. 10017. Allow about four weeks for 
delivery. 


You spent more than 
300,000 minutes earnin 
that high school diploma. 


Now spend 20 minutes 
making it pay off. 


In just twenty minutes, face to face, we'll spell hearts with desire. If you'd like to make your 
out what the Marine Corps can offer you: high school diploma pay off, maybe we have 
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SCIENCE NEWSFRONT 


BY ARTHUR FISHER 


Close-up of Phobos 


In Greek mythology, the god of war had 
two sons, Deimos and Phobos (panic 
and fear), and so it was natural for 
astronomers to name the two moons of 
Mars after them. Not long ago, the 
Russian astronomer losif S. Shklovsky 
theorized that Phobos, from its appar- 
ently low density, was actually a hol- 
low, artificial satellite, built by intelligent 
Martian beings millions of years ago. 

That was before Viking. The photo 
mosaic above was made last February 
as Viking Orbiter 1 passed within 300 
miles of Phobos, The picture reveals a 
rather dismal body looking like a scrof- 
ulous potato, a moon pocked with 
craters and scratched with striations, 
and, surprisingly, covered with small 
dimples that resemble hummocks on 
Earth. Features only 65 feet across can 
be seen: The moon is about 13 miles 
across and about 12 miles from top to 
bottom. 

There is speculation among Viking 
scientists at Jet Propulsion Laboratory 
that Phobos is actually an asteroid 
snared by Mars's gravity, rather than a 
true satellite born when the father plan- 
et was formed. 
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More than one way to... 


. Skin a herring. Stiwa Fish Sys- 
tems AB has announced a new fast and 
efficient way to skin herrings—even 
very small ones—automatically. You 
wouldn't want to know the details. 


Uranus has rings! 


“The first major structures in the solar 
system to be found since the discovery 
of Pluto in 1930 . . . ." That's how 
NASA modestly broke the sensational 
news that at least five orbiting rings 
have been identified around the planet 
Uranus. The discovery was made by Dr. 
James Elliot, Edward Dunham, and 
Douglas Mink of Cornell University's 
Center for Radiophysics and Space Re- 
search, while they were observing the 
Occultation (covering over) of a faint 
star by Uranus. They were flying aboard 
the NASA-Ames Research Center Kuiper 
Airborne Observatory, a modified C-141 
that carries the world's largest airborne 
telescope. About 40 minutes before the 
occultation was due, the Cornell scien- 
tists saw the star black out briefly; the 
disappearance was repeated four more 
times before occultation by the main 


body of Uranus. The same sequence 
was repeated on the other side of the 
planet, indicating the existence of five 
rings. 


Record lows at South Pole 


You thought it was cold where you were 
last winter? The National Science Foun- 
dation has announced that 1976 was 
the coldest winter recorded at the South 
Pole since American scientists began 
tallying temperatures there in 1957. 
The coldest day last year was August 
8: —104.8 degrees F (—76.0 degrees 
C). Beat that, International Falls, Minn. 


What Popeye didn't know 


The jar this smiling chemist is hold- 
ing contains standard spinach. Not im- 
pressive? It took the National Bureau of 
Standards 18 months to prepare it, 
starting with 10 tons of spinach, and 
required the labors of nearly two-dozen 
scientists and some of the most so- 
phisticated analytical instruments in the 
world, Standard spinach, more formal- 
ly known as Standard Reference Ma- 
terial for Trace Elements in Spinach, 
was developed for the Food and Drug 
Administration. It will be used by the 
FDA to calibrate instruments that test 
for minute amounts of toxic substances 
in its "market basket” survey of fruits 
and vegetables. 

Of course, you knew that spinach is 
good for you because it has lots of 
iron: An average serving supplies 12 
percent of an adult's minimum daily 
requirements. But spinach also con- 
tains at least 27 trace elements, in- 
cluding uranium, manganese, and stron- 
tium. Fears have been raised in recent 
years about the contamination of fruits 
and vegetables grown near sources of 
urban pollution. Leafy vegetables such 
as spinach, grown near highways, may 
accumulate heavy metal deposits that 
are potentially toxic—and hard to wash 
off. Now the NBS “standard spinach” 
will make it possible for the FDA to 
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Science newsfront 


[Continued] 


tell whether the spinach you eat comes 
up to snuff. 


Plutonium safety study 


Sparks are flying at Battelle's Pacific 
Northwest Laboratories in an ERDA- 
sponsored study of the potential health 
effects of plutonium dioxide aerosols. 
Plutonium dioxide is one of the fuels 


proposed for the so-far hypothetical 
mixed-oxide-fueled breeder reactor; the 
other is uranium dioxide. 

In the test, a carbon dioxide laser, 
focused on a mixed-fuel pellet like 
one that would be used in the nuclear 
reactor, vaporizes the plutonium dioxide, 
which almost immediately condenses ii 
to chains of minute particles. Research- 
ers at Battelle will study the effect of 
these aerosols when they are inhaled 
by rats and other laboratory animals. 


Laser-fusion advance 


A nuclear fusion reaction has been gen- 
erated with a carbon dioxide laser for 
the first time, according to scientists at 
Los Alamos Scientific Laboratory, which 
is operated for ERDA by the Univer- 
sity of California. (See "Laser Fusion," 
PS, Dec. 76.) According to Dr. Gene 


McCall of LASL, "the CO, laser may 
indeed be the laser of choice in future 
laser-fusion power reactors." Such la- 
sers are far more efficient than others 
used in fusion research. They were 
previously thought to be impractical 
because their wavelength was too long. 


Windmiil test center 


| took the photo below on an appro- 
priately windy day last February at Rocky 
Flats, Colorado, at the unveiling of a re- 
markable new government facility. It's 
a national test center for Small Wind 
Energy Conversion Systems (SWECS) 
—systems that generate less than 100 
kw and are essentially for rural home 
and farm use. The center is being man- 
aged for the Wind Systems Branch of 
ERDA by the Atomics International 
Division of Rockwell International, 
which also operates an ERDA nuclear 
fuel reprocessing plant nearby. The pro- 
gram will parallel ERDA's effort to 
design giant, multi-megawatt wind tur- 
bines, which has been amply reported 
in these pages. The idea behind the 
SWECS test center is to evaluate small 
wind machines for a variety of func- 
tions—from water pumping to hot-wa- 
ter heating to electric generation, and 
then make the standardized test data 
available to industry, with a view 
towards mass production of low-cost, 
efficient models. 

The day | visited the site, there 
were six machines installed, most of 
them familiar to readers of PS: the U.S. 
Jacobs and Australian Dunlite of con- 
ventional design; the French Aerowatt; 
the Swiss Elektro; the U.S. Kedco; and 
the Grumman  Windstream-25. Many 
more models, including vertical-axis 
windmills, will eventually be installed. 

The test site, chosen because of the 
strong winds that sweep. down the 
slope of the Rockies rimming the plain, 
may be a little bit more than the plan- 
ners bargained for. The day after my 
visit, the French Aerowatt, seen in the 
right foreground of the picture, was 
blown over and demolished. Ge) 
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"SAY, SVIOKEY— 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Synthetic suggestion 


I'm ordering a Chevy C-10 Suburban with 
a 454 four-bbl. to pull a 26-ft. Airstream 
trailer. l've towed this trailer 75,000 
miles with two other Chevies and a 1970 
Caddy. (That Caddy is no tow car.) 

Should ! put Mobil 1 in this new 454 
right away? My last 454 was in a 1971 
Caprice. | got less than 500 miles per 
quart of oil in all of the 72,000 miles ! 
kept it. It was the best tow car l've ever 
had, and aside from the nuisance of 
carrying oil, | can't complain; my “oil 
plated" exhaust system lasted over 
63,000 miles—so I'm money ahead. De- 
troit says they've controlled the prob- 
lem; they say I'll get 2000 miles to the 
quart now. 

Do you think Mobil 1 will stay in this 
1977 454, or should | just use a good- 
quality oil that | can still buy for my 60€ 
a quart in quantity? 

George D. James Jr., 
Unadilla, N.Y. 


Most everyone | talk to seems to be sat- 
isfied with the Mobil 1. I'd advise break- 
ing in your car for 2000 or 3000 miles on 
regular oil and then switching to Mobil 
1. Mobil 1 operates well at higher temps 
—and you'll be working your engine extra 
hard. You should see a little more mile- 
age and power with the Mobil 1, and 
you'll be able to make use of both. 


Spitting and sputtering 


| seem to have a problem no one can 
solve. | have a 1974 Dodge Maxi-Wagon 
Van with a 360-cu.-in. V8 and 4-bbl. 
carburetor. My problem is spitting, 
sputtering, and backfiring through the 
carburetor. Whether the car is cold or 
hot, it seems to be starving for gas when 
it takes off from a dead stop. | have been 
back to the Dodge dealer three times, 
with no results. The van has 30,000 
miles on it and has been tuned twice. The 
accelerator pump is working fine and the 
timing is right. | have talked to other 
Dodge and Plymouth owners with this 
engine, and they have the same problem. 
Some have changed manifolds and in- 
stalled Holley carbs, and the problem 
was eliminated. | don't want the ex- 
pense of a new manifold and carb. Could 
it be the fuel pump? 

Danny Sullivan, Cincinnati, Ohio 


Spitting and backfiring through the carb 
are symptoms of a lean condition in the 
accelerating system and off-idle-transi- 
tion-to-high-speed system. First thing I'd 
do is report this to Dodge Customer 
Service and request a copy of any appli- 
cable service bulletins. Very few me- 
chanics are qualified to make the neces- 
sary changes and simply enrich the mix- 


ture in the problem areas. So either find 
another shop that has much more carbu- 
retor expertise or consider changing to 
a Holley carb. Actually you can do pretty 
well with what you have. The problem is 
that at low engine speeds, air-flow veloc- 
ity is low, which makes it hard to pull 
fuel at large throttle openings. The trick 
is to increase fuel flow at low speed with- 
out messing up top-end flow. 


Pinging problem 
My ‘76 Buick Century with 321-c.i.d. 
V6 engine has a bad case of pinging 
when accelerating hard, especially going 
uphill and even more so in the summer. 
After testing, my dealer blamed the gas 
octane and told me.to use Shell unlead- 
ed. This solution resulted in only a par- 
tial improvement. | was further warned 
of premature damage to the valves. 
Would this problem be solved if ! 
changed my present spark plugs to a 
different heat range for the summer? If 
so, to what plug should ! switch? Could 
it be that the plugs were not gapped 
properly at the factory? 

Jacob Bar-David, Bronx, N.Y. 


You have a small engine and heavy car 
(4200 Ib.). So read your owner's man- 
ual and do not stray from the fuel recom- 
mendations. You have a medium com- 
pression ratio—8:1—so unleaded fuel of 
at least 90 octane is what you need. 
Total ignition timing would be very im- 
portant. Just a little more fuel (bigger 
carb jets) would help. | think you're 
probably a bit overgeared (the gearing is 
too high). An effective and inexpensive 
answer would be for you to change your 
driving habits a little, and don't crowd 
the throttle quite so much. 


Synthetic for bikes 


| own a 1970 Triumph Bonneville motor- 
cycle. This past winter | had the engine's 
top end completely overhauled. At that 
time | was contemplating using a syn- 
thetic motor oil. The people at the shop 
say they've used synthetic oils only in 
two-cycle engines (mine is a four-cycle), 
and they noticed more rust inside the 
engine than with conventional oils. Then 
! called Mobil Oil about their Mobil 1 
synthetic oil, and they replied they had 
not tested their synthetic oil in motor- 
cycles as yet. 
| have decided to use regular motor 
oils. But deep inside | still feel it would 
be beneficial to use synthetics. What do 
you think? 
Paul Scopton, Winchester, Mass. 


1 totally believe that synthetic oils can 
and will give better lubrication and cor- 


responding benefits. Specifically what 
formulation and brand will do so is the 
problem. 

1 can't afford the time or cost to keep 
testing, and my experience so far is that 
manufacturers keep changing the con- 
struction of their oils. Two reasons for 
that seem to be economics and the 
search for improvement. Other problems 
seem to be poor public and manufactur- 
ing engineering acceptance. Finally. 
major lubrication suppliers seem to favor 
the leave-well-enough-alone approach. 


Poor mileage 


| need some help with a ‘73 Plymouth 
Scamp. It has the 225-six, automatic 
transmission, and the stock Holley 1920 
carb. Everything is set to factory specs: 
idle, fast idle, timing. It's running on 
Sears Guardsman steel-belted radials at 
the recommended 26 psi. There are no 
modifications on the car. 

The problem is fuel mileage. When 
the car was new, the mileage was great, 
but recently it has been really bad. It 
used to get 21 on the highway using the 
air conditioning. Now | am lucky to get 
15 on the road without air conditioning. 
It runs fine, but when it's cold it takes 
time to get started. | replaced the plugs 
and air filter, and gave it a full tune-up, 
but that didn't help at all. I’m stuck. 

Yakov Gross, Philadelphia, Pa. 


Start with a cylinder leakage test. Do not 
substitute a compression check for this. 


Assuming you get good results—not over 
10 percent leakage—you have a sound 
foundation and will be able to get back 
the mileage you had before. If it checks 
out badly, as | suspect, then the leak 
test will show the trouble spot or spots, 
and. repairs will pretty well be deter- 
mined from leak observations. If it 
checks out okay, look in two areas that 
are the biggest causes for mileage loss: 
the spark-advance system and carb-and- 
choke system. Look for incorrect ad- 
vance in the normal driving range. Check 
the car's fuel level and choke operation 
from start-up to normal engine operating 
temperature. 

Dragging brakes, incorrect wheel 
alignment, and restricted exhaust sys- 
tems also contribute to poor mileage. 


A car gone sour 


I have a 1974 Dodge Dart, six-cylinder 
with 20,000 miles. Every time | make 
a sharp left turn the car stalls out. It 
also keeps blowing the main fuse. | 
have already replaced the voltage regula- 
tor, since the lights were dimming on 
idle. My gas-station mechanic said the 
electronic ignition and the alternator 
were bad, so he put in new ones. But it 
still blows fuses. The battery is new. 
Lastly, rain leaks down to my feet. 

The day after | bought the car the 
carburetor had to be replaced. One year 
later the rear end burned out at 6600 
miles. If you sit in the car without a 
back support, you get a backache. 


I think I’ve had it. Now | know what 

a lemon is. If you advise me to sell the 
car, | will. 

Richard Freedman, 

Stamford, Conn. 


You don't like the car, you've lost con- 
fidence in your dealer, and your mechan- 
ic can't fix your problems. Looks to me 
like divorce is the only answer. But be- 
fore you trade, find out what kind of 
reputation the new dealer has. Go in 
back and see what the service depart- 
ment is like. Meet the service manager. 
Don't buy anything until you drive it. 
Talk to people who own the model you've 
chosen. Listen to the sales pitch, but 
don't take it for gospel. Don't buy any- 
thing loaded with new technology. Your 
Dart can be fixed; but it would take about 
20 pages for me to explain how to do it. 
The players have to understand the rules 
to play together, and your letter says 
there ain't no team, and some people 
don't even know the game. 


Each month in Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing . cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "Say, Smokey—,'" 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 


Introducin 
to getThe 


The Dry Look 
made The D 


ump gives you that same dry, natural look that's 
Look the #1 men's aerosol. It gives you a natural hold 


that's not stiff. And there are three formulas to choose from. Regular 
Hold, Extra Hold, and Max Hold;" the super-holding spray. The Dry 
Look Pump Spray. It's a new way to get The Dry Look...and The Dry 


Look look. 


Dry 


JUNE 1977) (23 


MOTORCYCLING 


By RAY HILL 


Yamaha RD 400 


One of Yamaha’s 1976 models (intro- 
duced in '75) was the RD 400, a stylish- 
ly designed twin-cylinder two-stroke 
with spokeless wheels, disk brakes front 
and rear, and self-cancelling turn sig- 
nals. It was to be a replacement for the 
peppy little RD 350. | am very familiar 
with the RD 350, having owned and 
raced one, so | was curious to find out 
how the RD 400 compares. 

The RD 350 had a not undeserved 
reputation of being a little untamed. An 
inexperienced rider grabbing a handful 
of throttle on takeoff could loop the bike. 
By the same token, that peaky power in 
the hands of an experienced rider could 
embarrass riders of much larger dis- 
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placement machines. That was one of 
the things that really shocked me when 
I started racing the 350; that it could out- 
accelerate many 750's, and actually pro- 
vide more top end than a lot of them. 
And the 350's handling is legendary: 
Few production bikes behave better in a 
corner. 

How do the two bikes compare? | had 
a chance to find out last winter when | 
borrowed a new RD 400 for a few 
months. The 400 is a much more civil- 
ized motorcycle than its popular prede- 
cessor. It's a two-stroke, but in some 
ways it feels more like a four-stroke. 
Unlike the 350, which required a lot of 
revs for takeoff, the 400 will take off 
at just a shade above idle. With its 
broader power band, the 400 also has 
less of a tendency to loft its front wheel 
during hard acceleration from a stop. 

Engineers at Yamaha broadened the 
engine's peaky powerband by increas- 
ing the stroke by eight millimeters (in- 
creasing displacement from 347 to 398 
cc). Bore stays the same at 64 mm. In- 
take and exhaust-port duration was in- 
creased. For a hotter spark, larger coils 
(those from the XS 500) are used. Com- 
pression ratio was decreased from 6.6:1 
to 6.2:1. 

In the six-speed transmission, the first 
three gear ratios are the same. But the 
last three gear ratios are closer together. 
On the 400, overall ratio in sixth is 5.7:1; 
on the 350, it is 6.008:1. As a result, the 
top speed of the 400 is less than that of 
the 350. The most I could get out of my 
test 400 on Bridgehampton Race Cir- 
cuit's long straight was an indicated 95 
mph. With my 350, I can cut 110 there. 


Still, the RD 400 is no turkey. It ac- 
celerates to 95 in a hurry. And in the 
handling department it's right up there 
among the best. Wheelbase is the same 
as on the RD 350. But trail has been in- 
creased from 106 mm on the 350 to 109 
mm on the 400, for a tad more straight- 
line stability. And spring and damping 
rates for forks and shocks have been 
altered for a little smoother ride. 

In short, the sporty handling and per- 
formance are still there, but the jagged 
edges have been smoothed away. For 
those who like the jagged edges, the 
hot setup is to drop in the gears from an 
RD 350 transmission (an exact fit) and 
the pistons from an RD 350. Then the 
most civilized two-stroke 400 on the 
market becomes slightly untamed again, 
and maybe, just maybe, able to blow 
an RD 350 slightly in the weeds. 


Brake-cleaning sprays 


If you accidentally get grease, brake 
fluid, or other contaminants on your 
scooter’s disk or drum brakes, a good 
way to remove it is with CRC Brakleen 
(or a similar aerosol brake cleaner). Just 
follow the directions on the can. Brak- 
leen also works well for removing grease 
from other metal parts. | had a lot of 
grease on the underside of a rear fender 
of a bike | rebuilt recently. Several shots 
of Brakleen removed it quickly and 
easily. To save spray, | first scraped 
the heavy grease off the fender, then 
let the Brakleen handle the remaining 
surface layer. 


About wiring harnesses 


If you have to remove the wiring harness 
from your motorcycle, don't panic. Get- 
ting all those wires plugged back in to 
the right connectors is no big deal. Just 
unplug one connector at a time, and put 
a piece of masking tape around both the 
male and female ends of the connector. 
Then write the same number on each 
piece of tape. When you put the wiring 
harness back in, reconnecting the proper 
wires is no problem. Number 1 will con- 
nect to 1, 2 to 2, and so on. us 
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Minute 
microprocessor 
has more brainpower 
than a small computer 


The device you see pictured above 
is a microprocessor, capable of per- 
forming more than 400 different 
combinations of electronic instruc- 
tions at a rate exceeding 100,000 a 
second. Not long ago, such an im- 
pressive capacity would have re- 
quired a fair-size computer. But 
this processor, which contains more 
than 7000 transistors, is a dwarf. 
That unit in the photo above is 
framed by two ordinary staples. 

The new microprocessor, called 
Mac-8, was developed by engineers 
at Bell Laboratories, and is expect- 
ed to be used in a wide range of 
telecommunications equipment. Its 
mighty capability and tiny size 
are but two of its outstanding vir- 
tues. A third is its low power re- 
quirement: one-tenth of a watt. 

“Such an elaborate array of mi- 
croelectronics," says Jim Cooper, 
one of Mac-8's developers, “was 
made possible by a unique combi- 
nation of circuit technologies." The 
Bell engineers combined CMOS 
(complementary metal-oxide semi- 
conductor) technology, which re- 
sults in the low power requirement, 
with Pseudo-NMOS, which reduces 
the size. 

“The impact of Mac-8 on tele- 
phone equipment,” says Lee Thom- 
as, another Bell Labs engineer, 
“will be to hold down manufactur- 
ing costs and further increase prod- 
uct reliability."—V. Elaine Smay 


GET OFF TOA 
FULL-TIME START ON A 
PART-TIME CAREER. 


When you complete your full-time training for the Army Reserve, you know you've 
learned something. Not only do you get a complete course in the basics of soldiering, but you are 
also given expert instruction in the specialty you’ve chosen. 

The training you get is complete. And practical. When you return home to your Reserve 
unit to launch your part-time career, you will be able to perfect your new skills. For 16 hours 
a month and two full weeks a year. And remember, while you’re learning, you’re also earning. 

Think it over. A part-time career with full-time rewards. You'll be doing yourself proud. 
For more information send the postcard or call 800-431-1234 toll free. In NY call 800-243-6370. 


THE ARMY RESERVE. PART OF WHAT YOU EARN IS PRIDE. 


BOATING BEAT 


By BOB BLACK 


State-of-the-art inflatables 


It seems that every time we turn around 
in boating, someone has figured out a 
way to improve some type of water- 
craft. 

The latest I’ve seen is a line of in- 
flatable boats from Metzeler which has 
just been introduced in the U.S. The 
German firm has about 70 percent of 
the market in its own country and has 
a comprehensive line of dinghies, run- 
abouts and sailboats—all impressive un- 
der test. 

The rigid inflatables carry a one-year 
guarantee and are made to West Ger- 
man specifications, which are about the 
toughest in the world. (In Germany, if 
something goes wrong, the company and 
the designer can be held liable—a bit of 
consumerism that hasn't yet come to 
pass here.) 

| tried everything | could think of to 
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bust up their boats. | rammed a pier a 
dozen times to find out if the transom 
would collapse, and put the 50-hp en- 
gine into the boat with us; | took the air 
out of both side sections of another 
boat and still got her up on a plane with 
a 40-hp engine. | even tried burning 
through the hull with a cigarette. The 
construction is truly tough. 

The U.S. importer is Great Lakes In- 
flatables, 1919 Hadley Road, Fort 
Wayne, Ind. 46804. 


America's Cup 


That periodic madness—the America's 
Cup—will be sailed again this summer. 
The starting gun for the first race is set 
for September 13 off Newport, R.I. 

The America's Cup is match racing, 
one boat against another, vis-a-vis fleet 
racing, and the first boat that wins four 
races gets the Cup. It all started back in 
the mid-1800's and the Cup has never 
left the New York Yacht Club, although 
challengers from other countries have 
tried. (The story goes that if an Ameri- 
can defender ever loses, the skipper's 
head will replace the Cup itself in the 
glass box at the NYYC.) 

If you want to see America's Cup rac- 
ing, don't go to Newport in September. 
Instead go in August when the four 
American boats will be trying to knock 
each other off in order to become the 
defender. At the same time, four boats 
from overseas (one from France, one 
from Sweden, and two from Australia) 
will be beating up on one another for 
the honor of going to the starting line 
in September as challenger. 

Hotel rooms, berth space, and res- 
taurant tables will be much easier to 
come by, and you'll have the choice of 
several races each day to choose from. 
Also, the Coast Guard security isn't as 
tight, and you can really get a view of 
what match racing is all about. 


What's happening in boat laws? 


Several readers have written to ask 
what's going on in the field as far as law, 
taxes, and fees are concerned. The an- 
swer is: a lot—so much, in fact, that 
there's nowhere near enough room here 
to report it all. However, the Outboard 
Boating Club (part of the Boating Indus- 
try Association) publishes a Legislative 
Ledger and an occasional State House 
Roundup. Both organizations are at 401 
North Michigan Ave., Chicago, lll. 
60611. 

The reports are comprehensive and 
cover many states. 


Two new cats 


One, the Stiletto, is 26'10" of high-speed 
catamaran with a 13'10" beam that ac- 
tually telescopes to 7'111/2" for trailer- 
ing. She has two 7' berths. The hull is 
aircraft epoxy fiberglass composite with 
fiberglass cockpits that include molded 
seats and backrests. Force Engineering 
of 5328 Ashton Court, Sarasota, Fla. 
33581, says that the design speed is 
over 22 mph. 

Another is the 18' International Dart. 
Alex Kozloff, the man who brought the 
"Little America's Cup" back to the 
U.S. a year ago (it's sailed in C-Class 
catamarans) is building and marketing 
the Dart in this country. The boat is de- 
signed by Rodney March, who designed 
the Olympic Class Tornado cat. The Dart 
can be used as a single-hander (mainsail 
only) or a two-person boat (with a jib). 
In a spill she can be righted by one per- 
son, and the controls have been thought 
through with an eye to simplicity. Kozloff 
can be reached at 29 Whitewood Way, 
Irvine, Calif. 92715. 


The EYS have it 


The recently established Experimental 
Yacht Society (EYS) has as its goal the 
advancement of, and exchange of in- 
formation in, the fields of advanced wa- 
tercraft, boat building, design materials, 
and yacht research and technology. EYS 
is a non-profit, tax-exempt educational 
society for boatbuilders, researchers, in- 
ventors, designers, naval architects and 
experimenters—and membership is open 
to everyone, novice or expert. It's located 
at 591 Island Ave., Tarpon Springs, Fla. 


Short takes 


€ “The Pilothouse Radio Guide (and 
Complete Marine Radio Almanac)” has 
been prepared by Pace Communications 
Div. of Patcom, Inc. 24049 S. Frampton 
Ave., Harbor City, Calif. 90710, and is 
available for $1. It's well worth it. 

€ The Powerboat Handbook, by Jim 
Martenhoff, comes from Stoeger Publish- 
ing Co. (55 Ruta Court, South Hacken- 
sack, N.J. 08606) as a new addition to 
its "Sportsman's Library.” It's $5.95. 

€ Also in the bookstalls is Creative 
Ropecraft, by Stuart E. Grainger, pub- 
lished by W.W. Norton & Co. at $8.95. 
This book rescues the nearly lost art 
practiced during the age of sail when 
men who could neither read nor write 
whiled away off-watch hours develop- 
ing decorative skills from their knowl- 
edge of knots, splices, plaits, and sen- 
nits. This is a unique guide for the sailor. 

€ Charlie Johnson, who owns John- 
son Enterprises (849 N.W. 41 St., Ft. 
Lauderdale, Fla, 33309) may have the 
answer for the person who leaves his 
boat for a couple of weeks and returns 
to find the carburetor so gummed up the 
boat won't start. A former marine dealer, 
Charlie has invented and is marketing 
(for $5.95) a perpetual carburetor clean- 
er. It'S a metering device that puts a 
cleaning chemical directly into the carb 
bowl, where it flows throughout the en- 
tire carburetor and jets—thus cleaning 
without need for disassembling. 


ONLY DATSUN 


has all three kinds. 


There are trucks 
similar to the Lil Hustler 
Standard and Li’! Hustler 
Stretch. 

But theres only one 
King Cab™ 

So Datsun is the only 
small truck maker who 
gives you a choice of sizes, 
both inside and out. 

The regular Li'l 
Hustler has a six-foot bed. 
The Stretch has a bed 
over seven feet long. The 
King Cab practically gives 
you a bed inside, with its 
reclining bucket seats and 
up to 11.3 cubic feet of 
cargo space behind the 
seats. And all three 
Datsuns offer an optional 
5-speed or automatic 
transmission. 

One other thing to 
keep in mind: 

Even though we said 
some trucks are similar to 
Li Hustlers, Datsun builds 
pickups as if they had to 
last forever. Which is 
probably why Datsun is 
America’s best selling small 
pickup. 

So, if you’re not 
fussy about what you get, 
you can get a small pickup 
anywhere. But if you are, 
your Datsun Dealer is 
where its at. 


Suddenly it's going to dawn on you. 


soris 


Digital Watch 
Breakthrough 


There are several big changes taking place in digital 
watches. Here are all of them in one product. 


Your digital watch is either too thick, uses 
up batteries quickly, has just a few functions 
or is hard to read under certain lighting condi- 
tions. You still have to press a button, flick 
your wrist, or hold your watch at just the 
right angle to read the time. 


The digital watch industry has gone through 
four years of rapid change, but the disadvan- 
tages cited above have finally been resolved in 
one totally new product—the Sensor Laser 
440 Digital, The Laser 440 is so different that 
it represents a dramatic departure from con- 
ventional digital watches. 


NO BUTTON TO PRESS 

There is no button to press since the display 
glows in the dark. A glass ampoule, charged 
with tritium and phosphor and sealed by a 
laser beam, is placed behind the new CDR 
(crystal diffusion reflection) display. When 
room lights dim, the self-contained tritium 
light source will compensate for the absence 
of light by glowing brightly and illuminating 
the display. 

No matter when you wear your watch—day 
or night-just a glance will give you the 
correct time. There's no button to press, no 
special viewing angle required, and most 
important, you don't need two hands to read 
the time. 

CHANGE YOUR OWN BATTERIES 

The Laser 440 is only 8 millimeters thick. 
thinner than many of the so called thin digi 
tals being advertised today. The new CDR dis- 
play draws 100,000 times less current than an 
LED watch when displaying the time so your 
single commercially-available Union Carbide 
battery lasts years longer. In fact, part of our 
warranty includes all the batteries you'll ever 
need, free of charge, for five full years. To re- 
place a battery, simply open up the battery 
hatch on the back of your watch, tap out the 
old battery and drop in the new one. 


Ù 


; ert es D PSI 

lost digital watches have dozens of electronic 
components. The Laser 440 has only six—two 
integrated circuits, a crystal and three micro- 
capacitors. All components are bonded direct- 
ly on the printed circuit board. By hermetical- 
ly sealing the integrated circuits and using 
fewer components, the Laser 440 is consider- 
ably more reliable than other watches that do 
not yet have this complete integration. 


The new Sensor Laser 440 digital watch glows 
in the dark so there's never a button to press 
to read the time in darkness or in sunlight. 


THE ULTIMATE ACHIEVEMENT 


Other manufacturers have devised unique 
ways to produce a watch you can read at a 
glance. The $300 LED Pulsar requires a snap 
of the wrist to turn on the display, but the 
Pulsar cannot be read in sunlight and its dis- 
play uses 100,000 times the current of the 
Sensor display. The $400 Longine's Gemini 
combines both an LED and liquid crystal dis- 
play. (Press a button at night for the LED dis- 
play, and view it easily in sunlight with the 
liquid crystal display.) But you must still 
press a button to read the time. All these ap- 
plications of existing technology still fail to 
produce the ultimate digital watch: one you 
can read under all light conditions without 
using two hands. Until the new Laser 440. 


And if you've owned a digital watch for a 
year, chances are you've had it in for repair 
more than once—a very common consumer 
complaint. The Laser 440 is so service-free 
and has such high quality that it should rarely, 
f ever, require service. It is backed by a solid 
five-year warranty—your assurance of our 
commitment to this outstanding new product. 

The Laser 440 has both time and stop watch 
functions. Six digits are on display—four 
large digits and two small ones. You choose 
between hours, minutes and seconds or hours, 
minutes and date by pressing a button. The 
Laser memory remembers the number of days 
in a month and resets automatically on the 
first day of the new month. 

The 440 is also available in an 11 function 
chronograph (stop watch) and is truly the ul- 
timate Laser timepiece. You can time two 
separate laps of a multilap race keeping one 
lap in memory. You can accumulate time; 
you can view the time of one lap while con- 


tinuing to time a lap stored in memory. As 
a business executive, you can time long dis- 
tance phone calls and interviews. Lawyers can 
keep track of their services, and doctors can 
time the vital signs of their patients. Even 
while the chronograph is functioning, you can 
still view the time—something even many of 
the expensive digital chronographs cannot do. 


BUILT DIFFERENTLY 

All wires have been replaced with circuitry 
printed on one single thin surface. On this 
same surface are two integrated circuits which 
use gold contacts and are hermetically sealed 
to protect their several thousand micro com- 
ponents. The American-made Laser is shock 
resistant and uses a tough mineral glass crystal 
to protect the rugged electronics from the 
everyday water and humidity tortures normal- 
ly given any watch. 

NEW QUARTZ BREAKTHROUGH 

Digital watch accuracy depends on the 
quartz crystal. Even the best crystals change 
frequency with shock or age (especially when 
first produced). The Laser 440 uses the new 
and very expensive, tuning fork crystal. It is 
first aged to not shift frequency more than 
five parts per million per year (more accurate 
than most radio or TV time signals) so the 
extreme accuracy you expect is built into 
your watch from the first day you wear it. 
The crystal is cushioned and solidly bonded 
to the crystal carrier eliminating all fine wires 
that may break from shock. In short, the 
advanced design of the crystal will assure 
guaranteed accuracy greater than 5 seconds 
per month—year after year after year. 

The Laser 440 is ideal for pilots because of 
its cockpit visibility and chronograph func- 
tions, perfect for the businessman who de- 
pends on his watch for split-second accuracy 
and the ultimate watch for anybody who 
wants unquestionably the finest digital watch 
ever offered at any price. 


The Laser 440 is not only thin but is designed. 
to conform to the contour of your wrist. A 
bulky digital watch can become annoying to 
wear—especially if you have a thin wrist. 


HOW WE PROVIDE 
THE FINEST SERVICE 

Can our company provide better service 
than even your local jeweler? We think so. If 
your Laser malfunctions during its unprece- 
dented five-year warranty, just call us on our 
toll-free line. We have made arrangements 
with United Parcel Service to pick up your 
Laser at your door, at our expense, and we 
give you a loaner watch to use while your 
Laser is repaired. You pay nothing to have 
your watch serviced during its five-year 
warranty (that is if service is ever required) 
and we are as close as your phone or door. 

WHO WILL BACK YOUR 
5 YEAR LIMITED WARRANTY 

Two solid companies are behind your new 
Laser. JS&A is America's largest single source 
of space-age products—a substantial company 
and a leader in electronics for over a decade. 
Our commitment to the consumer and to ser- 
vice is a matter of record. Check with the 
Better Business Bureau in your very own 
community, the Northbrook, Illinois Cham- 
ber of Commerce (312) 498-5555, or any of 
the 100 national magazines and newspapers in 


The expensive metal bracelet has the equiva 
lent of 92 finely-hinged links and is complete- 
ly adjustable. Simply slide the adjustment 
mechanism to the most comfortable position 
on the band for your wrist size and lock it in 
to place. Then, whenever you have to put on 
your watch, simply hook the strap into the al. 
ready pre-set adjustment mechanism and snap 
it shut. It’s fast and simple and gives you the 
most comfortable fit of any watch by con 
forming exactly to the contour of your wrist. 


which we advertise. We realize that a quality 
watch warranteed for five years is a serious in- 
vestment and our reputation for service and 
customer satisfaction must be unsurpassed. 
Most important, check with our customers. 
For almost two years we have sold and ser- 
viced the Sensor watch. We are proud of our 
record and will gladly share it with anyone 
who inquires. 

The Sensor Laser 440 is manufactured ex 
clusively for JS&A by Micro Display Systems, 
a leader in the new emerging watch tech- 
nology and a well-financed company backed 
by one of the world's major manufacturers. 


STANDING BEHIND A PRODUCT 


The Laser 440 is everything you would 
want in a digital watch: a major advance in 
digital watch technology, all the really impor 
tant functions you'll need, a service contract 
so solid that you'll never have to leave your 
home if service is ever required, and a product 
of unsurpassed quality and accuracy. But it is 
only after you receive it that you will con- 
vince yourself of its beauty, its design, its fit 
and the accuracy of our claims. For that rea- 
son we give you a one month trial period. 
Wear the Laser 440 for one full month. Check 
its accuracy, its feel and show it to others. 
Compare it to all other digitals. If you are not 
totally convinced that the new Laser is the 
finest digital watch at any price, then return it 
for a prompt and courteous refund. 

To order your Laser 440 for a personal 
trial, simply call our toll-free number below 
and give us your credit card number or send 
us your business or personal check. There are 
no postage or handling charges (Illinois resi 
dents add 5% sales tax) and it will be sent 
to you promptly by United Parcel Service 
unless you specify otherwise. 

A REVOLUTION IN TECHNOLOGY 

There is a revolution taking place in the 
watch industry. Some digitals are getting 
thinner, some have dozens of new functions 
and some claim exceptional visibility. None 
have all the features in one quality timepiece. 
The new Laser 440 does. Order yours at no 
obligation today. 


White Gold With Time and Date...... $139 


Gold-plated With Time and Da! . 159 
White Gold With Chronograph . . 199 
Gold-plated With Chronograph . . 219 


JS&A ranked first among all watch 
manufacturers in total unit sales of 
quality digital watches during 1976. 


9). IK NATIONAL 
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oÑ GROUP 


Dept. PS One JS&A Plaza 
Northbrook, IlI. 60062 (312) 564-9000 
CALL TOLL-FREE. ... 800 323-6400 
In Illinois call ........ (312) 498-6900 


CJS&A Group. Inc.,1977 


Pump sprayer 


-mist without propellants 


As you probably know, aerosol dis- 
pensers with fluorocarbon propel- 
lants are on the way out (see “The 
Great Ozone Debate,” this issue). 
Now, a new aerosol pump delivers 
a spray as fine as those produced 
by fluorocarbon propellants. The 
Mistette Mark II, developed by 
Calmar, won’t spray until sufficient 
pressure has been built up to at- 
omize the product. This go/no-go 
action eliminates the throttling and 
dribbling disadvantages of older 
pumps, and produces a consistent 
particle breakup—no matter how 
fast or slow the spray head is de- 
pressed. 

In the Mark II nozzle, the 
difference between the piston’s di- 
ameter at the poppet-to-piston seal 
and its considerably larger lower 
diameter (where it touches the ac- 
cumulator) achieves the necessary 
differential in pressure. The con- 
trolled pressure achieved here pro- 
duces the consistent particle break- 
up. 

Drawing 1 depicts the pump dur- 
ing its suction stroke. The steel 
spring exerts a continual upward 
pressure on the poppet-piston as- 
sembly; here it is returning the pis- 
ton to the top of its stroke, closing 
the poppet-to-piston seal. As the 
stainless-steel valve ball floats, 
liquid flows around it and through 
openings (tiny slots, visible in the 
photo) to fill the product chamber. 

In the pressure stroke, the down- 
ward pressure applied to the spray 
head compresses the product in a 
chamber and closes the seal valve 
(drawing 2). 

When the downward pressure is 
sufficient to overcome the opposing 
spring force (which has held the 
poppet-to-piston seal closed), the 
poppet-valve ball-seal valve assem- 
bly moves downward as a unit. The 
liquid flows upward and exits as a 
spray—atomized to particles averag- 
ing 6.04 microns in diameter. By 
count, the particles range from 0.1- 
10 to 80-90 microns. 

At last count (early this spring) , 
the Mark II is on the shelves in 
five antiperspirants, four hair- 
sprays, a fragrance, a foot deodor- 
ant, and an antiseptic.—Bryan Ha- 
thorn Berry 
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ADVENTURES IN ALTERNATE ENERGY 


A monthly sampling of projects PS readers have 
devised to conserve or replace fossil fuels 


Gene Feeney 


Fireplace grate 


for total heating 


By EDWARD MORAN 


“Would you believe, Ed, that I 
haven't burned a drop of oil all win- 
ter? Something in my oil burner is 
clogged up, and I just didn't get 
around to fixing it.” 

Gene Feeney phoned me in Feb- 
ruary to tell me how his fireplace 
heating system was surviving the 
frigid winter. I had visited the 
Feeneys in November to look at the 
system and take photographs. For 
most homeowners, a malfunctioning 
oil burner would be cause for panic. 
But not since Gene built the sys- 
tem that heats his two-story subur- 
ban home with a hydronic fireplace- 
grate device. 


Gene Feeney enjoys roaring fire that 
provided total space heating for his two- 
story home last winter. He built grate 
out of 34" piping; water is pumped 
through it and into baseboard heaters. 
Glass doors are closed when required to 
enhance heating potential of fireplace— 
without affecting visual impact of fire. 
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PRESSURE-RELIEF 


Patented grate holds 
logs. System diagram 


Though the Feeneys have prac- 
tically declared independence from 
their heating-oil supplier, they must 
make sure they have an adequate 
store of firewood. For Mr. and 
Mrs., that means a lot of wood- 
chopping and seasoning, but both 
enjoy the exercise and are willing 
to exert themselves a bit to save 
hundreds of dollars annually in 


heating bills. (For those who don't 
have a regular source of firewood, 
as do the Feeneys, it's possible to 


get a permit to cut wood—for free 
—in the national forests. See PS, 
Dec. '74, for further details. Also 
see our major article on wood heat- 
ing in the Oct. "76 issue.) 


Efficient grate 


The key to this heating system is 
the patented grate that Feeney in- 
vented to make the wood-burning 
process itself more efficient. When 
I peered at the crackling logs, I 
saw they were resting on a grate 
created by 34" piping that loops 
back and forth several times. At 
the front, the elbow fittings that 
form the joints sweep upward to 
make a lip, preventing logs from 
rolling and falling off the grate, 
which is elevated several inches 
from the floor of the fireplace. The 
grate is supported by “feet” joined 
to it by T fittings. 

At the rear of the fireplace, I 
saw two sections of an old cast-iron 
baseboard radiator (the finned heat 
exchangers in our drawing) that 
had been angled over the fire about 
35 to 40 degrees. Feeney maintains 
that it's important to have these 
exchangers incline over one-third 
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e 
to one-half the area of the fire. A&C Classics 
Their tubing should run at right I e oe 
angles to the tubing used in the 
grate, he adds. . 


Piping for the entire grate cost 
less than $50; of course, used parts 
and fittings can be used, but check 
carefully for leaks, especially im- 
portant for a system that's under 
pressure. Check your chimney for 
safety, too. 

Before this grate was installed, 
Feeney realized that his fireplace 
—like many others—was more dec- 
orative than useful. It would spot- 
heat the immediate hearth area, 
but let a lot of heat escape up the 
chimney, including warm air from 
the room, drawn into the fire for 
combustion. “That’s when I started 
thinking of some way to trap that 
heat and distribute it throughout 
the house," Feeney told me. 


Tie-in with heating system 


From the top of the finned heat 
exchanger, an outlet pipe runs into 
the basement, where it connects 
with the pump in Feeney's conven- 
tional furnace. Water that flows 
through the fireplace grating is 
then circulated through the house 
by finned baseboard heaters. The 
cycle continues as long as the cir- 
culating pump is running: The 
cooled water is continually being 
fed back to the fireplace. The con- 
ventional operation of the oil burn- 
er is not affected in any way; any 
time he likes, Feeney can isolate 
the fireplace loop by adjusting a Wy 
few valves (see diagram). The ther- 
mostat is set at a desired level and 


the oil burner turns on automat- < TA 

ically if the fireplace loop cannot beautiful $ P 

provide adequate heat. d 
This system provides space heat- 

ing only, but it would be possible exper en 


to heat water by incorporating a 
heat-exchange loop in the basement 
water heater. 

This is a good time to start plan- 
ning and building such a rig for 
next winter. To ask a specific ques- 
tion, send a stamped, self-addressed 
envelope to Gene Feeney, Old Or- 
chard Road, White Plains, N.Y. 
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NEW DEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Tail-mounted transmitter helps to locate crashed plane 


A plane that went down in a remote loca- 
tion might be easier to locate if it car- 
tied a radio like this recessed in its tail. 
Fastened by a shear pin, the radio would 
be hurled free by the impact of a crash 
and would immediately start transmit- 


Pyramids lock nested blocks 


You'd need only one or two sizes of mor- 
tarless, nested blocks like these to erect 
a sturdy—but easily changeable—wall. 
After truing and mortaring the base 
course, you'd simply match and stack 
the locking pyramids and cavities, turn 
corners with the same blocks used for 
straight walls. Reinforcing rods (or pipes 
or conduits) could be inserted vertically. 


ting on standard emergency frequencies. 
The radio's battery would be kept 
charged through a break-away connector, 
and its spring-steel antenna—normally 
wrapped around the circular case—would 
unfurl after ejection 


Self-closing lid stops spills 


Hinged to close itself when no pressure 
is applied, the valve-like opening in this 
snap-on lid would keep coffee or other 
beverage from being sloshed out of the 
container by movement. To drink from 
the cup, you'd just let your upper lip 
press down on the raised portion of the 
resilient valve. This would lower it just 
enough to permit easy sipping. 


Hoist travels with load 


Winched up from ground level to the bed 
of a truck (or a warehouse shelf), a grip- 
per riding the vertical pole of this 
wheeled hoist would swivel around as 
needed to reach its load, then swing 
back to lower it onto the base platform 
of the mobile lifter. It could then be 
rolled to where the cargo was to be un- 
loaded or stacked. Extension feet near 
the base would stabilize the hoist. 


Flaps stop wheel splash 


Passing a truck on a wet road can be 
difficult —and hazardous—when the 
truck's wheels throw a blinding curtain 
of water against your windshield. A truck 
driver could reduce this danger if his ve- 
hicle had cab-controlled let-down side 
panels like these to contain splashes. 
The panels would be similar to present 
rear flaps, but could be raised for turns. 


The following patents have been issued on these inventions: Crash 
locator—No. 3,978,410 to J. Fletcher, Washington, R. M. 
ton Beach, and B. Ulrich, Whittier, Calif.; Nesting 3 
279 to T. Sease, Brookville, Ohio; Non-spill lid—No. 3,860,162 to 
F. Schutz, Downey, Calif.; Mobile hoist—No. 3,858,736 to R. French, 
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Jr., Andover, and E. Utz, Florham Park, N.J.; Splash flaps—No. 3,860,- 
262, to H. Goings, Manassas, Va. 

Copies of patents may be ordered, by number, from the Commis- 
sioner of Patents, Washington, D.C. 20231, at 50 cents each. Write 
to an inventor by name and patent number, care of the Commissioner. 


IT TAKES AVERY 
SPECIAL CASSETTE DECK 
TO GET SO MUCH BEAUTIFUL 
MUSIC OUT OF 
SOMETHING THIS LITTLE. 


The recording tape in a cassette is 
only an eighth of an inch wide. 

Crammed into that eighth of 
an inch may be as many as 64 
tracks mixed down to two. A 4 
hundred musicians. Counts 
less overdubbings. Not to 
mention the entire audible = 
frequency range. 

Any cassette deck can 
reproduce part of what's 
been put down on that eighth 
of an inch. à 

But the Pioneer 9191 was designed to 
reproduceall of it. Superlatively. Without dropouts, 
unacċeptable tape hiss, or noticeable wow and 
flutter. 

Take our tape transport system, for example. 

Since the tape in a cassette moves at only 1-7/8 
inches per second, even the most minuscule varia- 
tion in tape speed will make a major variation in 
sound. 

To guard against this, where most cassette 
decks give you one motor, the 9191 comes with 


—À 


two. The first is used only for fast 
forward and rewind, so the 
second can be designed to 
maintain a constant speed for 
play and record. 

Of course, havinga great 
tape transport system 
means nothing if you don't 
have great electronics to 

back it up. 
We do. 

The 9191 comes with an 
advanced three stage direct 
coupled amplifier that extends high 
frequency response and minimizes distortion. 

Our Dolby system can reduce tape hiss by as 
much as 10 decibels in high frequencies. 

And our peak limiter lets you cram as much as 
possible onto a cassette without distortion. 

There's also a memory for going back to a 
favorite spot on the tape automatically. Separate 
bias and equalization switches for getting the most 
out of different brands of tape. And electronic 
solenoid controls that let you go from play to 

rewind, or from rewind to 

fast forward, without hitting 
the stop button, and without 
jamming the tape. 

Go slip a cassette into a 
Pioneer 9191 at your local 
Pioneer dealer. 

You'll find it hard to believe 
such a little thing could come 
out sounding so big. 


Y PIONEER 


High Fidelity Components 
USS Pioneer Electronics Corp 
75 Oxtord Drive, Moonachie, New lersey 07074 
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Tough new props help give 
more power, save gas, too 


By BOB STEARNS 


Stainless-steel propellers have been 
used, in : commercial and racing 
boats for many years. Only dur- 
ing the last few years, however, 
have they become available to the 
recreational-boat owner. Now that 
they are available in enough sizes 
and configurations to fit most of 
the pleasure craft in the U.S, 
they're becoming increasingly pop- 
ular. 

The reason? Many boatmen want 
props that stand up to punishment 
better than aluminum and bronze, 
the most popular types of props. 
Stainless steel is five times harder 
than aluminum and twice as hard 
as bronze. 

SS props do cost more—approxi- 
mately three times more than the 
same-size wheel made of aluminum. 
Typical prices for SS props run 
$135-180 for a large outboard motor. 
The same size in aluminum would 
cost $40-60, and bronze $100-125. 
Stern-drive and inboard props tend 
to fall pretty much within that 
same price range. 

Stainless-steel propellers are also 
heavier than aluminum. A typical 
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New stainless-steel prop on this Evin- 
rude outboard withstands damage when 


Toughness of SS props is illustrated by 
one at left after full season of boating. 


aluminum outboard prop for a 70- 
to 150-hp outboard weighs about 
five pounds. The same size in stain- 
less is 10 pounds; in bronze, 11. 
Actually, this weight difference has 
absolutely no effect on the ultimate 
performance of the boat and engine, 
since almost all of the weight is in 
the central hub, immediately ad- 
jacent to the propeller shaft. 

How do SS props compare with 
aluminum in performance? That 


cruising through shallow waters like this. 
For comparison, see below. 


Aluminum prop (right) was used one- 
third as much in same shallow bay. 


varies—not only from boat to boat, 
but also according to how they're 
used. In actual testing, I found the 
SS prop almost always produced an 
increase of only one to three mph 
over an aluminum prop—most com- 
monly, one to two mph. ('This ap- 
plies to the outboards and stern 
drives that I tested myself; others 
got the same results with inboards.) 
Actually, replacing a worn alumi- 
Continued 
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Do you make these common mistakes when buying family transportation? 


Take the Bus. 


Why spend all that money and 
wind up disappointed? Instead, you 
could have the most practical family 
wheels anywhere, the new 1977 
Volkswagen Bus. The vehicle that 
carries the most for the least cost. 
The vehicle that AUTOWEEK says 
"might be the real best all-around 
car in the world" Just see how the 
Bus compares. 

A sedan? No contest, of course. 
The VW Bus has yards more room 
inside. So how about a station 
wagon? Surprise: the Bus gives you 
almost 70% more interior space than 
a full-size domestic station wagon. 
In fact, the Bus is almost as big 
inside as a van. But the Bus is 
beautifully finished and a lot more 
comfortable. Comfort to us is not 
an option. 


And here's the pay-off. According 
to the 1977 EPA tests, the VW Bus 
gets an estimated 28 mpg on the 
highway, and 20 mpg in the city 
with standard transmission. (Of 
course, youractual mileage may vary 
depending on your driving habits, 


Introducing The "Q) Bus. 


your Bus' condition and optional 
equipment.) So when you consider 
that the VW Bus gives you that kind 
of economy along with its tremen- 
dous capacity, you realize why it's 
such a great choice for family trans- 
portation. 

And that’s not all. The VW Busis 
very versatile. The rear seat folds 
down to provide extra carrying 
space, and that big sliding door lets 
you load all kinds of outsized cargo. 

It's fun to drive, too. There's an 
optional automatictransmission, and 
independent torsion-bar suspension 
on all four wheels. And the powerful 
2-liter engine has electronic fuel in- 
jection for super efficiency. 

So to avoid making costly errors, 
visit your Volkswagen dealer. You'll 
love that low bus fare. 


© Volkswagen of America, Inc. 


Move over, 16mm. 
Yashica's two new low- 
light Super-8 Sound cam- 
eras offer all the fun and many 
of the features of a 16mm at 
the price of an 8. 
With Yashica's 50XL 
Macro and 20XL, you can 
master the subtleties of 
sight and sound at a very 
reasonable price. 
You'll find features like 
Automatic Sound Level 
Control (ALC) and auto- 
matic exposure control 
found in cameras costing 
much more. 
The new 50XL offers an 
incredible 5:1 power zoom — & 
focusing from 6 inches to in- 
finity. Plus a reversable pro $ 
grip for use in either hand. 
Our 20XL incorporates 
the fastest lens you can 
find, for the sharpest, 
brightest pictures you can 
shoot in any light. - 
See both of these Yashica Super-8 ` 
Sound XL systems at a Yashica dealer. Or write: 
Yashica Inc., 411 Sette Drive, Paramus, N.J. 07652. 
In Canada: Yashica Canada Ltd., Ontario LAT 1L2. 


YASHICA 


The 1977 Southwind is a full size, no nonsense family motor home for families 
on a budget. Available in five models from 21' to 28' long, each has all basic 
equipment on board for pleasurable vacations. If you're ready for a "best 
investment," select a rear stateroom, side bath or entertainment center plan. 


An impressive option lis! 


Model J-25' 
Families like yours willlike 
the rear bunkhouse and 
spacious bath. Sleeps 4. 
Available now from 
Southwind dealers. 


Please send me a free, full-color 

3 brochure on Southwind Motor Homes. 
FLEETWOOD Dept. PS4 

ENTERPRISES.INC. Name 


lows 
a you to make South- 
9 wind your choice. 


RO.Box7638 — x 
Riverside, CA des 
92503 City &State 
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Stainless-steel props 


[Continued] 


num prop with a new aluminum one 
of the same size would probably 
seem almost as dramatic. When you 
switch from aluminum to stainless, 
you're not likely to get a dramatic 
increase in speed unless the alumi- 
num wheel had lost a significant 
amount of efficiency through wear 
or damage. In that case, you would 
of course notice quite an increase 
in speed. 

But while an average 1.2-mph 
speed increase at 30 to 40 mph 
doesn't sound like much, over an 
active boating season or two it can 


After 41 hours of use in shallow Flori- 
da Bay, OMC SS outboard prop lost 
only three percent of its area. Teflon S. 
coating has worn away from blade tips. 


represent a steady two- to five-per- 
cent fuel savings. That's like getting 
an extra gallon with every 30-gal- 
lon tank of gas. If you do a lot of 
boating, that could mean the differ- 
ence between the price of the alu- 
minum and the SS prop in one or 
two seasons. 

"There's more in it than that, how- 
ever. The SS prop won't wear as 
quickly as the aluminum one. Nor 
will it be damaged as readily if you 
strike something hard—although it 
can be damaged if you strike an ex- 
tremely hard object, such as a rock, 
at very high rpm. I once complete- 
ly destroyed an aluminum prop 
that struck a soft-drink bottle 
tossed out of a boat ahead of me 
in a narrow channel. I've hit much 
harder objects than that with SS 
props, without any noticeable dam- 
age. 

If you operate quite a bit in shal- 
low water, the SS props will out- 
wear aluminum five or 10 to one. I 
recently measured the blade area 
of an SS prop that has seen three 
boating seasons, 12 months long 
each, in the shallow waters of Flor- 
ida Bay. Over 95 percent of the 

Continued 


No other TV/Audio home study 
school puts prices in its ads. Why? 


Maybe it's because they 
can't match these values 


NRI will give you complete TV/Audio 
service training with a solid state 25” 
diagonal color TV and a 4-speaker 
Quadraphonic System for hundreds of 
dollars less than the combined tuition 
cost of courses at another school. Only 
NRI gives you a choice of five ways to 
learn, starting as low as $445 with con- 
venient, inexpensive time payment plans. 


NRI pays no salesmen. We buy no out- 


side "hobby kits” for our experiments 
and training kits. We pass the savings 
on to you, giving you the top educa- 

tional value avail ible anywhere. 


lake your choice 
in TV/Audio training 
Only NRI gives you a choice of five 
courses in TV/Audio servicing. Each 


comprehensive course features bite- 
size lessons, special reference texts, 


special engineered *'power-on" training 
kits, and service instructions for black 
and white TV, color TV, FM multi- 

plex receivers, PA systems, antennas, 
radios, tube, digital circuitry, tran- 
sistor, and solid state circuits. 


SCHOOLS 
McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue. 

Washington, D.C. 20015 


| better |= 


7 kits including Quadraphonic Stereo...$445 


or low monthly terms 
A basic TV/Audio Servicing Course including 7 training kits for 

your experiments. You build your own 4-speaker Quadraphonic 
System, solid-state volt-ohmmeter, CMOS digital frequency 

counter, and electronics Discovery Lab. Includes 48 bite-size 

lessons (18 on color TV), 10 special reference texts with hundreds of 
servicing shortcuts, tips on setting up your own business, etc. This 
completely up-to-date course covers black & white and color TV, 

FM multiplex receivers, public address systems, antennas, radios, 
tube, transistor and solid-state circuits. 


11 kits with Quadraphonic Stereo 


and B/W TV...$550 tow ronny wns 


A complete course in B&W and Color TV Servicing, including 48 
lessons (18 on color TV), 10 special reference texts and 11 training 
kits. Kits you build include 4-speaker Quadraphonic System, solid- 
state volt-ohmmeter, CMOS digital frequcncy counter, electronics 
Discovery Lab, plus a 12” diagonal solid-state black & white 
portable TV to build and use. At each assembly stage, you learn 
theory and “Power-On” application of that theory in typical solid- 
state TV sets. 
11 kits with 19” diagonal color TV...$880 

or low monthly terms 
The course includes 42 lessons and 4 reference texts plus kits and 
experiments to build a superb solid-state 19” diagonal color TV 
receiver . . . complete with cabinet, and engineered specifically for 
training by NRI's own engineers and instructors. This handsome 
set was designed from the chassis up to give you a thorough 
understanding of circuitry and professional trouble-shooting 
techniques. You build your own solid state volt ohmmeter, CMOS 
digital frequency counter, and experimental electronics Discovery Lab. 


14 kits with 25" diagonal color TV and 
Quadraphonic Stereo...$1195 -ov ronny rems 


The ultimate home training in Color TV/Audio servicing with 48 
bite-size sessons, 10 reference texts, and 14 training kits... . 
including kits to build a 25” diagonal color TV, complete with console 
cabinet; a 4-speaker Quadraphonic Center; a wide band, solid-state, 
triggered sweep, service type 5” oscilloscope; digital integrated 

circuit color TV pattern generator; a CMOS digital frequency counter, 
and an electronics Discovery Lab. This gives you both TV and Audio 
training for hundreds of dollars less than the tuition cost of TV and 
Audio combined from the next leading school. 

This Master Course combines theory with practice, using the ‘‘Power- 
On” stages for experimentation and learning. Building NRI's 
equipment will give you the confidence and ability to service any 
color TV or Audio unit on the market. And you'll have a magnificent 
TV and quadraphonic system for years of trouble-free performance. 


Advanced Pro Color with 19" diagonal 
color TV...$665 -io monty tes 


An advanced Color TV Servicing Course for experienced technicians, 
18 lessons, 5 new Shop Manuals", and NRI 19" diagonal Color 
TV receiver with cabinet. 


HEAVY DUTY 
STAPLE GUN 


P 


X No. 
SHOOTS z bs 
A STAPLE $16.75 
Wherever You'd Drive A Nail! 
FASTER . . . BETTER ... CHEAPER! 


l | 5/16” STAPLE 

for tacking ight 
upholstery, leatherettes, cor 
nices, quilting for closets. 
vall decorations, el. 


UT =< 


= = 
3/8” STAPLE | ] 1/2" STAPLE 
for fastening light 


6” STAPLE 
tacking metal 
lathing, cornerite, wire lenc: 


AVAILABLE AT ALL THESE PARTICIPATING STORES; 


mber 
* True Value Hardware 
Stores 


© Trustworthy Stores 
© Western Auto Stores 
e Wickes Lumber 
* Woolco 
And at all Leading Hardware, Home Center 
Discount Department Stores Everywhere. 
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original blade area still remained. 
That prop was on my own boat, 
which, I know from past experi- 
ence, would have gone through an 
average of three aluminum props 
each year. 

Since the SS prop won't wear or 
damage as easily as aluminum, the 
real advantage will be realized over 
a long period of time. While the 
aluminum wheel is wearing down 
and gradually becoming less effi- 
cient, the SS prop will remain at 
peak efficiency unless damaged by 
a catastrophic accident. Thus, by 
the end of the second season, the 
difference in efficiency between the 
two types of props will have in- 
creased two or three times. 

Even if you don't operate in shal- 
low water, where the wear factor is 
much greater, there's the long-term 
effect of cavitation corrosion. This 
is the gradual eroding of the blades 
by the constant implosion of thou- 
sands of micro-bubbles formed in 
the water by the whirling prop. The 
effect of this action varies consid- 
erably from boat to boat and prop 
to prop, but it can seriously affect 
the prop on some craft in one or 
two seasons. Craft with the much 
harder SS props don't have this 
problem. 

Even though blade wear with SS 
props is extremely low, constant 
and frequent use in shallow water 
with soft mud or sand bottoms will 
eventually wear away the outer 
coating, if there is one. Teflon S 
will outlast paint by quite a bit. On 
the other hand, the paint can be 
replaced by spraying, while the 
Teflon S cannot be replaced except 
by the factory. 

The only importance of any coat- 
ing is cosmetic. I once operated a 
new SS prop with Teflon S in soft 
mud for 41 hours by the engine 
hour meter on the console. Almost 
all of the Teflon was worn away on 
the lower half of each blade by the 
time the 41 hours had been com- 
pleted. Only three percent of the 
blade area was worn away, and 
there was no detectable change in 
prop performance. In fact, even 
after three years of use, there was 
still no change in performance—al- 
though all of the Teflon on each 
blade had long since disappeared. 

The cost of repairing a damaged 
SS prop is essentially the same as 
for aluminum or bronze props: ap- 
proximately one-fourth to one-third 
of the purchase price. This means 
that each repair on an SS prop 
would be more expensive than for 


Three types of stainless-steel props 
are shown here: new chopper type with 
weed-cutting teeth (top); standard type 
for outboards (center); and new high- 
performance cleaver type for recreation- 
al outboards. 


an aluminum one, but since repairs 
are far less frequent, in the long 
haul the stainless wheel should 
cost you significantly less in repair 
bills. 

Also, at this writing, at least one 
company (OMC) has an SS-prop 
exchange program that allows the 
customer to return a damaged pro- 
peller—even if it’s completely de- 
stroyed—in exchange for a recon- 
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How did an American Ford Granada 
compare in tests of smoothness and quietness 


of ridewith a:20,000 German Mercedes? 


Read how German engineers 
rated both cars after 7 days of testing. 


Fa 1977, a new Ford Granada was 
brought to Germany for a scientific ride 
comparison with a Mercedes-Benz 
450SE (U.S. sticker price: $20,689"). 
The Granada was a standard produc- 
tion car equipped with optional 
250CID engine ($122.) and automatic 
transmission ($186.). Testing was con- 
ducted by an independent German en- 
gineering firm. 
"Excluding taxes, ti 


destination charges. 


Aerial view of test site in Bavaria, Germany. 


Test 1: Smoothness test. 


To test for “riding smoothness” the 
German engineers drove the Granada 
and the Mercedes at various speeds over 
a variety of roads in northern Germany, 
ranging from cobblestone to arta 
highway. Using a sensitive electronic re- 


FORD GRANADA 
FORO DIVISION 


corder, they measured vibration levels. 

Test results: Analysis of the engi- 
neers' data showed that in three out of the 
four test conditions there were "no major 
differences” in smoothness between the 


Granada and the Mercedes. 


In the next series of 
tests the cars were 
evaluated for “quiet- 
of ride. Again, 
y were compared 
over a variety of Ger- 
man road surfaces at 
speeds from 30-55 
mph. A sound meter 
recorded their interior 
decibel levels on the dBA scale. 

Test results: Analysis of the data 
showed that in all tests the Ford 
Granada consistently rode as quietly 


as the Mercedes-Benz. 


The Granada idea... 


«Was to offer American drivers classic 
styling and great riding comforts—at a 
sensible price. 

You've read what this Granada did 


against a $20,000 Mercedes-Benz in 
Germany. Take a Granada test drive of 
your own and see for yourself. 


*1977 Ford Granada. Sticker price: $4,038, excluding taxes, title, destination charges. WSW tires, $39. (Photographed in Garmisch, Germany) 


Turner Lake, British Columbia, Canada 


Canada atits best., 


Share some tonight. 
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E 
CANADIAN 
MIST. 
Canadan U id 


Try the light, smooth whisky thats becoming Americas favorite Canadian. 
Imported Canadian Mist 


IMPORTED BY BROWN-FORMAN DISTILLERS IMPORT COMPANY, N.Y., N.Y., CANADIAN WHISKY—A BLEND, 80 OR 86.8 PROOF, © 1976. 
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[Continued] 


ditioned wheel. The total cost of 
this exchange runs approximately 
one-third the cost of a new prop, 
and OMC will accept props that 
would otherwise be unrepairable at 
any cost. All transactions are ar- 
ranged by OMC dealers. 

Stainless props, like any other 
propeller regardless of material, can 
come from the factory slightly out 
of balance. This occurs when one 
or more blades have more weight 
than the others, and the usual ef- 
fect is noticeable vibration of the 
outboard or stern-drive power 
plant. It isn’t a common problem, 
and while the prop could be re- 
turned to the dealer for another 
one, I have found that the best so- 
lution is to take it to a prop-repair 
shop and have it balanced there. 
The result is a perfectly balanced 
propeller that will run even more 
smoothly than most props I’ve re- 
ceived from a factory. 

I'm convinced that in the near 
future we will see interesting new 
developments in high-performance 
propellers made possible by the use 
of stainless steel. Because this ma- 
terial is so much harder, a prop 
cast out of it can be made with 
thinner blades that have less water 
resistance (drag). It also means 
that complex curvatures will not 
change shape under extreme loads. 

"Typical of some of these new de- 
signs are the “chopper” (Mercury 
Marine) and "cleaver"-type (both 
OMC and Mercury Marine) pro- 
pellers. Originally confined to spe- 
cial racing applications, these high- 
performance props are beginning 


If prop comes from factory out of bal- 
ance, have it balanced by prop-repair 
shop, as shown here. Job costs only 
about $3 and takes just a few minutes. 


Stainless props are heavier than alumi- 
num or bronze models, but weight dif- 
ference has no effect on performance, 
since almost all weight is in central hub. 


to appear in stainless steel for rec- 
reational outboard boats. They are 
designed to run with the engine 
mounted higher on the transom, a 
change which in itself reduces wa- 
ter drag by hiking part of the lower 
unit out of the water. The ultimate 
result, as indicated by prototypes 
tested, is approximately twice the 
speed increase observed between 
aluminum and SS props. 

Are stainless-steel propellers 
worth the cost difference between 
SS and aluminum? Certainly a ma- 
jor vote in this issue comes from 
the professional small-boat skip- 
pers. Most of them, especially 
those operating in and around shal- 
low water, have long since switched 
to SS props. In fact, the appeal of 
these props in the early days of 
their production was so great that 
many professionals operating en- 
gines not made by OMC were buy- 
ing and altering the OMC props. 

As for myself, I've found I need 
three aluminum props to keep up 
with one SS prop; one on the en- 
gine, one as a spare, and one in the 
shop being repaired. With an SS 
prop on my engine, I still carry a 
spare, but I have never used it. Es 


WHO MAKES THEM 


Mercury Marine, 1939 Pioneer Rd., Fond du 
Lac Wi 54935: props for Mercury outboards 
and stern drives. Michigan Wheel Co., 1501 
Buchanan Ave. SW, Grand Rapids MI 49505: 
props for outboards, stern drives, and in- 
boards (Johnson, Evinrude, Mercury, and 
Chrysler). OMC Parts & Accessories, Gales- 
burg IL 61401: props for Evinrude & Johnson 
outboards, OMC stern drives. Note: SS props 
are currently available for outboards only for 
engines of 35 hp or more. SS props for low- 
er horsepowers are being developed—at least 
down to 25 hp—and should be available soon. 


...And the 
Best of Canada. 


Here'Às a new way to get 
authentic goods from the 
North Country...items that 


are not readily available in 
local stores. 


mgg 
Hiking Britches for men and — / EN 
women. Sturdy, comfortable 

gabardine twill, Hard-wearing | 

for camping, bicy- g Mo WW 
Ladies' sizes: 8 to 18. 

Men's even sizes: IF 


cling or boating. 
30 to 42. $13.00. — | | j 


c 


Natural color or 
Pewter Green. 


Mini Hat. Australian-style bush hat 
for hunting or fishing. 

A Deep crown contains 
mosquito net to 


Checkered Sportshirts 
of polyester and combed 
cotton. Woven for cool 
comfort and nice ap- 
pearance. Short-sleeved, 
squared tails and single 
breast pocket. Navy and 
White. Red and White. 
Brown and White. 

Men's sizes: 

S, M, L, XL. $12.50. 


Special Offer: 
Mist® (except V2-gallons) and deduct $1.00 from 
each order. oer valid only in states where legal 
—not Ca., s Ky, Ky., Mo., N.J.) 


Include cap liner from Canadian 


C Please send the full Canadian Mist Trading Post 
Catalogue only. | have enclosed 25¢. (Catalogues 
sent free with every order.) 

Please send me the following: 


— Hiking Britches @ $13.00 
Men's size. Ladies’ size. 
Men's Color. Ladies’ Color — — 


m inl Hat @ $15.00 
—Beaens Sportshirt Q $12.5t 


im 1.50 


Add for postage and ha E 
Total Order $— —— — 
$. 


otal 
Deduct $1.00 if Canadian Mist 
cap liner is attached. 
AMOUNT ENCLOSED $. 
B Check or Money Order 


Master Charge E] BankAmericard 


Card Number Exp. Date 


ZIP CODE. 
Mail to: CANADIAN MIST TRADING POST Dept. 8-68, 
P.O. Box 637 Brunswick, Maine 04011 
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THROUGH THE VIEWFINDER 


By EVERETT H. ORTNER 


New Nikons 


The Nikon people waited for all the 
other new compact 35mm SLR's to 
make their appearance before introduc- 
ing their star, just in time for the 
recent Photo Marketing Assn. show in 
Chicago. And a star it is, the compact, 
light Nikon FM. There are also three 
satellites: the Nikon F2A, the Nikon 
EL2, and the Nikkormat FT3, 

All four cameras take a new array of 
automatic-indexing Nikkor lenses. A 
quarter turn locks them in place and 
indexes—sets—the meter for the lenses’ 
maximum opening. (Up to now, Nikkor 
lenses have required an extra turn for 
indexing.) In a continuation of a tra- 
dition that has made the Nikon brand 
popular with owners who have heavy 
investments in lenses and bodies, al- 
most all older Nikon equipment will 
remain usable. Most old lenses can be 
used with the new cameras, but with 
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stop-down instead of  full-aperture 
metering; and for a reasonable charge 
($18.50 usually), they can be modified 
to give full-aperture metering. The 
new lenses work without any complica- 
tions in the old cameras. 

At 20.8 oz. the Nikon FM body is 
almost 34 Ib. lighter than its 32.6- 
0z. big brother, the F2A. It has a lighter 
price tag, too—$360 vs. $649 (list). 
What do you give up in the smaller 
camera? For the most part, items that 
few nonprofessionals take advantage 
of: viewfinder interchangeability and a 
mirror-lockup lever. You also get a 
slower maximum shutter speed (1/- 
1000 sec. vs. 1/2000), somewhat less 
than the 100-percent frame coverage 
of the F2A, and a more restricted ex- 
posure range—ASA 12-3200 instead of 
6-6400. One small advantage: a 1/125- 
sec. shutter speed with electronic flash, 
made possible by a vertically traveling 
shutter (à la the Nikkormat) instead 
of the F2A's horizontal shutter. 

The new Nikon F2A and the Nikkor- 
mat FT3 differ from their predecessors 
primarily in their ability to take the new 
automatic-indexing lenses. The Nikon 
EL2 is basically the old Nikkormat EL, 
upgraded in name. It's the only com- 
pletely automatic camera of the four. 
The cameras are distributed by Nikon, 
Inc., 623 Stewart Ave., Garden City, 
N.Y. 11530. 


Manual mate 


The Canon AE-1 which, we said in April 
("35mm SLR Cameras”), “features the 


most advanced electronic system ever 
built into an automatic SLR,” now has a 
nonautomatic mate, the AT-1. It’s the 
same compact size and weight, takes 
the same accessories (power winder; 
super-automatic electronic flash that not 
only determines flash duration but sets 


cx 


the shutter speed to 1/60 sec.; and 
Data Back, which imprints, via an LED, 
year, month, and day of the exposure). 
With an f/1.8 lens, the AT-1 is $352 
(vs. $413 for the AE-1). It's distributed 
by Canon U.S.A., Inc., 10 Nevada Dr., 
Lake Success, N.Y. 11040. 


The Handle 


The Kodak people have added a third 
model to their instant-picture line, and 
the photo shows where it gets its name 


—the Handle. 
($39.95) and fixed-focus, two-element 
plastic lens, the camera takes surpri- 
singly sharp pictures. There's a crank 


Despite the low price 


on the right side; about four turns 
rolls the picture out through the top of 
the camera. Electronic controls set 
shutter speed from 1/15 to 1/300 sec. 
at f/18 for daylight shooting; for use 
with flipflash, the lens automatically 
opens to f/12.7. And everything's in 
focus from four feet to infinity. 


516X blowup 


If you passed through New York's 
Grand Central Station recently, you saw 
what is possibly the world's largest 
blowup of a 35mm slide. The 18-by- 
60-foot color transparency was made 
from a Kodachrome slide taken by Ernst 
Haas in Kenya. He hand-held a Lei- 
caflex camera with a 50mm lens. 

Because of the 3.3:1 proportions of 
the Colorama, only a 7/16-by-1 3/8- 
inch portion of the slide was used. The 
final enlargement, consisting of 20 
three-foot-wide panels, is a 516X mag- 
nification. 


If you've been thinking Realistic is great only in 
the middleweight division, the STA-2000 is going 
to take you by surprise. We designed and man- 
ufactured it in our own factory to deliver quality 
beyond reproach, and judging from critical 
acclaim, we succeeded. The fine styling and 
precision controls are obvious. But the heart of 
this receiver is in its circuitry the extra-low- 


“noise figures rivaling those of many 
a separate (preamp)... If any part 
approaches over-achiever status, 
it is the power amplifier... The 
controls are unusually 

flexible” 


High Fidelity Magazine, 
March 1977 


noise phono stage ... the sensitive dual-gate 
MOSFET tuner with PLL. Come by your nearby 
Radio Shack for a free copy of the reviews. And 
hear for yourself what all the excitement's about. 
You'll be amazed at just how far $499.95* can 
go. The Realistic 2000. 75 watts per channel, 
min. RMS at 8 ohms from 20-20,000 Hz, with no 
more than 0.25% total harmonic distortion. 


“separation at mid-frequencies was 
an incredibly high 54 dB... usable 
(FM stereo) sensitivity point was 
reached with a signal of only 5.0 V 
. excellent basic 

circuit design” 

Audio Magazine, 

March 1977 


e-Reviewed 


listic 2000 


SOLD ONLY WHERE YOU SEE THIS SIGN: 


" Radió Shaek 


A TANDY COMPANY e FORT WORTH, TX 76107 « 5000 LOCATIONS IN 9 COUNTRIES 


‘These two credit cards 


honored at most Radio Shacks. 


* Price may vary at individual 
stores and dealers. 


Cassette tapes 


for higher hi-fi 


New types of premium Stacks of new cassettes in stores 
t h | A d these days have labels that seem 
A PRSNBYS:/ASS:NOISe All) to be lifted from engineering man- 


better frequency response uals: 70-usec or 120-,sec equaliza- 
tion, FeCr, or bias eq=CrO, are a 
By JOHN FREE few examples. Tape manufacturers 


also seem to relish naming their 
tape formulations like the latest ex- 
perimental sports cars: UD-XLI, 
UD-XLII, SA, SX, and EXII. 

And if you select the right blank 
cassettes and throw the proper 
Switches on your cassette machine, 
you're ready for the best recording 
and playback fidelity ever. 

In the attempt to coax better 
sound from ultra-narrow (0.025- 
inch) cassette tracks, manufactur- 
ers have developed several new 
types of tape in recent years. Tra- 
ditionally, magnetic tape was made 
by laying down a thin layer of 
brownish ferric oxide (iron) par- 
ticles on a plastic backing. Then, 
in 1970, Advent Corporation in- 
troduced a deck designed to use a 
tape made with a new magnetic 
coating material: black chromium 
dioxide (CrO.). The Advent ma- 
chine also included a consumer ver- 
sion of the Dolby noise-reduction 
system. The CrO;/Dolby combina- 
tion brought about a dramatic re- 
duction in the irritating back- 
ground hiss present on all cassettes 
up to that time, and boosted high- 
frequency response significantly. 

But the new tape brought prob- 
lems. The recorder circuitry had to 
be changed. First, a special bias 
signal is used during all tape re- 
cording, and the magnetic charac- 
teristics of CrO, tape required a 
bias signal approximately 30 per- 
cent greater in magnitude than fer- 
ric oxide tape. Second, because 
CrO- tape had an inherently bet- 
ter high-frequency response, it 
needed less high-frequency boost 
during recording. 

Thus cassette decks had to be 
fitted out with extra circuits and 
switches so their bias and equali- 
zation circuits in the recording 

Continued 
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There ll never be 
a better lime 


lo buy an RV! 


Have you seen the latest line-up of RVs 
for1977? If you haven't, you're missing out 
on a whole new world of traveling fun! You 
can have all the comforts of home...away 
from home. The 77's are better than ever 
and there's a style and model to fit 
everyone! The earlier you buy, the more 
time you'll have to enjoy summer. Find out 
more about the fascinating world of RVing 
by visiting your nearest dealer today! 


Your participatin 
E RV dealer is 
just around the corner. 


Only at your participating Coleman 
Dealer can you find this special offer at a 
time when you'd normally buy air 
conditioning anyway! Chances are he's 
just a few minutes drive away! And there 
Will never be a better time to pay him a 
visit! Top RV dealers everywhere are 
making this great offer! Check your Yellow 
Pages. Don't letthis opportunity pass you 
by! It's your chance to get a FREE Chill 
Chaser worth over $50 with the purchase 
of Coleman RV Air Conditioning. 

Enroll in the sweepstakes while you are 
there. No purchase is necessary to 
become one of over 3,000 winners in 
Coleman's Summer Comfort Sweep- 
stakes. 


You'll find Coleman products in 

almost every RV you see! 

The well-known Coleman logo is a 
familiar sight on most of the quality RVs 
manufactured today. Why? Because over 
75 years of experience have proven that 
customers like you know and expect the 
top performance that only Coleman 
products provide. Check for these 
Coleman quality products in the next RV 
you see. 
* Coleman air conditioners 

and evaporative air coolers 
* Coleman furnaces 
* Coleman water pumps 

and air compressors 
* Coleman ovens 

and cooktop ranges 
Enter the Sweepstakes each time you visit your 
participaling Coleman Sweepstakes dealer on an 
official entry blank. Winners will be determined by a 
random drawing. Sweepstakes is open to all United 
States residents who are 18 years of age or older. Olfer 
void in Missouri and wherever else prohibited or 
restricted by law. No purchase is necessary to win, and 
all prizes listed will be awarded. Contest begins April 1, 
1977 and ends June 30, 1977. Entries must be 
postmarked pror to closing date. See oficial entry 
lank for complete details of Sweepstakes conditions. 


Coleman 


‘Coleman Recreational Vehicle Products 
Wichita, Kansas 67201 
Copyright © 1977, by The Coleman Company, Inc, 


B dive you 


Get the number one name in RV Air Conditioning, plus a 
FREE chill chasing electric heater! This 5,600 BTU heater is 
built right into the interior ceiling plate. Just a flick of the dial 
allows you to select heating or cooling to match the weather 
outside. 

It's ideal for those mornings & evenings that are just cool 
enough to make you uncomfortable, but not cold enough to 
fire-up your LP furnace. 

Only your participating Coleman dealer can make this 


a FREE Chill Chaser worth over $50 


when you buy a new Coleman 


à Deluxe RV Air 


Oe 


Conditioner!” 


fantastic offer right now! And Coleman quality air conditioners 
deliver unequaled efficiency, with super-quiet performance to 
give you cool, quiet comfort. Compare! Exclusive 
Dial-A-Comfort control lets you “fine-tune” your own 
personal comfort setting. All this plus a FREE built-in heater 
that takes the chill off without wasting precious LP gas. This 
limited-time offer is good on Deluxe ("A" Model) air 
conditioners purchased between April 1, 1977 and June 30, 
1977 from participating RV dealers. 


iss Over 91000000 in Prize! p 
/ SQUIRE Rad d $ X N 
Dec" 


OVER 3,000 CHANCES TO WIN AT YOUR PARTICIPATING RV DEALER! 
Your chance to win a grand prize of $10,000 cash is as close as your nearest participating RV Dealer! It's Coleman's Summer Comfort 
Sweepstakes, designed to help spread the word about the new 1977 RVs and the cool comfort of Coleman RV Air Conditioning. Visit your dealer 
today and you could walk out a winner! This is a limited-time offer, so enter today! 


2ND PRIZE... 
10 Fourteen-foot 


3RD PRIZE... 
25 Coleman Family 


1ST PRIZE... 
5 Free Vacations for two 
to the fabulous 
French West Indies Islands of 
Martinique and Guadeloupe! 


Sail Boats! 


Hobie Cat® Catamaran Size Oasis@ Tents! Coleman Canoes! 


4TH PRIZE... STH PRIZE... 6TH PRIZE. 


50 Fifteen-foot 


Lightweight Tents!  Inflate-Alls™! 


7TH PRIZE... 
100 Peak 17 4-man 400 Coleman 12-volt 2,500 Coleman 
Roundabout ® 
Cooler Jugs! 


ASSEMBLE YOUR OWN 


KIT CAR 


Why spend thousands restoring a classic 
sports car that will always cause problems? 
Why buy an expensive European GT you'll 
only drive on sunny Sunday afternoons? BE 
PRACTICAL, consider one of Fiberfab's 
unique "Bolt-On-Body" kits designed tor the 
dependable VW chassis. The simple conver- 
sion is an exciting "do-it-yourself" project 


costing much less than you might expect. For 
more info on how you can get started, fill out 
the coupon below and mail it today 


548 Baldwin Street 
Bridgeville, PA 15017 
—or mail to— 
737 Montague Expwy. 

Milpitas, CA 95035 


Produced in California and Pennsylvania 
Check brochure desired and enclose $1.00 each. 


" 


PS-6 


OMIG! OAVENGER QJAMAICAN OSCARAB 

DAZTEC 7 OLIBERTY DVALKYRIE 
(vw) (Mustang V8) (V8 Mid Engine) 

Assembly manuals $10 00 each (refundable) 

Name = 

Street = 

City 

State Zip 


Bus. 
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mode, and the equalization circuit 
for playback, could be arranged to 
play either CrO: or standard tape. 

The playback equalization in a 
tape recorder is accomplished with 
a simple resistor-capacitor (RC) 
network. Such circuits are desig- 
nated by their time constants— 
how long they take to charge and 
discharge electrically. For conven- 
tional ferric oxide tapes, the RC 
combination for high frequencies 
has a 120-microsecond (psec) time 
constant; for CrO: (and some of 
the newer tapes to be described 
later) it is 70 usec. 

The new tape, recorded and 
played on a machine with the nec- 
essary circuitry, clearly gave bet- 
ter sound than the traditional fer- 
ric oxide tape. Thus it was quickly 
accepted by other cassette-deck 
manufacturers. 

But soon after the introduction 
of CrO., reports began to appear 
that the new formulation caused 
tape heads to wear excessively. Ad- 
vent Corp., in recent ads and a de- 
tailed technical paper, suggests a 
whispering campaign was begun 
about CrO, excessive headwear “by 
someone with a lot to lose” from 
its popularity (that is, ferric oxide 
tape manufacturers) . 

Nakamichi Research, whose elab- 
orate high-end decks have pushed 
cassette fidelity to new highs, re- 
cently retracted earlier CrO, exces- 
sive-headwear claims. Nakamichi’s 
updated technical bulletin con- 
cludes: “In all fairness, therefore, 
we can no longer dismiss CrO» for 
reasons of high abrasiveness." Du 
Pont, which manufactures CrO: 


particles, stated in a recent back- 
ground paper: 


"Our tests show 


AG 


CrO: to be fully competitive in 
headwear characteristics with iron- 
oxide tapes, and in many cases, 
superior." Literature I've seen from 
ferric oxide proponents fails to cite 
any data or studies to support ex- 
cessive CrO; headwear claims. 

In the early 1970's, as the con- 
troversy over the alleged headwear 
problems of CrO, simmered, 3M 
and a few other firms began market- 
ing a “high-energy” audio cassette 
made of ferric oxide doped with 
cobalt as an “answer” to the CrO: 
competition. A sample I tested at 
that time showed poor high-fre- 
quency response but much higher 
signal output. The boosted output, 
as with other high-output tapes, 
effectively lifts recorded sounds 
above steady background tape 
noise. 

Since the introduction of cobalt- 
doped ferric oxide tapes, reports 
have linked repeated playings of 
some  cobalt-doped formulations 
with a sharp falloff of recorded- 
signal output. Nakamichi Research 
recently put out a technical paper, 
complete with graphs, indicating 
the signal drop is due to pressure 
sensitivity (capstan, etc.). High- 
energy cobalt formulations never 
captured a large share of the mar- 
ket, and 3M has dropped this line 
of audio cassettes. 

Meanwhile, ferric oxide tape 
manufacturers have been busy re- 
fining other new formulations to 
catch up with CrO,. TDK, which 
introduced a “hotter” ferric oxide 
formulation as early as 1968, has 
periodically upgraded its high-out- 
put, low-noise cassettes. 

TDK's ED cassette has now been 
replaced by the Audua label. Max- 


During recording 


(top curve) and 
playback (bottom 


curve), tape hiss is 
silenced more effec- 


tively with chromi- 
um dioxide and 


200 1,000 
FREQUENCY IN HERTZ 


newer types of fer- 
ric oxide cassette 
tapes having similar 
properties. During 
recording, less 


10,000 


DE-EMPHASIZED, 


boosting or preem- 
phasis of higher fre- 
quencies (top) is 


SIGNAL 


needed than with 
ordinary tape. For 


] 


playback (lower 
graph), preemphasis 


“hump” is flattened 
with a deemphasis 
circuit, simultane- 
ously lowering tape 
noise. 


200 1,000 


FREQUENCY IN HERTZ 


10,000: 


ell, another major ferric oxide pro- 
ducer, brought out the UD (Ultra 
Dynamic) line. BASF introduced 
its Studio and Performance series, 
while Memorex markets its MRX.. 

Usually, the improved outputs of 
these tapes, which don't equal 
CrO;s performance, have been 
achieved by refinements in the 
shape of ferric oxide particles. 
Smaller, regular shapes permit 
particles to be aligned and packed 
closer together. The increased par- 
ticle density boosts the signal out- 
put and lowers noise. 

A few manufacturers now offer a 
layered combination of both ferric 
oxide and CrO, coatings. An ultra- 
thin layer of CrO» is on top, near- 
est the tape head. The idea is to 
capture high frequencies with the 
CrO: layer while retaining the low- 
and mid-range properties of ferric 
oxide. The layered ferrichrome 
(FeCr) tape requires special cir- 
cuits not included in all decks. 
Sony, the originators of FeCr, and 
3M (Scotch Classic) are two fer- 
richrome makers. 

Another technique to boost fer- 
ric oxide performance involves en- 
capsulating ferric oxide particles 
with a thin cobalt ferrite coating. 
Maxell calls the resulting particles 
epitaxial crystals, which apparently 
don't have the drawbacks of earlier 
cobalt formulations. 

By altering the thickness of the 
ferricobalt layer, manufacturers can 
create formulations that require 
conventional 120-ysec playback 
equalization, or 70-ysec (lower- 
noise) equalization used for CrO; 
tapes. Maxell’s UDXL-1 and Na- 
kamichi’s EX-II use the thinner 
ferricobalt layer on tape particles 
for higher overall output at 120- 
psec equalization. The Maxell 
UDXL-II, Nakamichi SX, and 
TDK Super Avilyn (SA) tapes 
have a thicker coating, which, with 
70-.sec playback equalization, 
matches the performance of CrO.. 

Prerecorded cassettes have been 
upgraded, too, by using low-noise, 
ferric oxide tape. Advent's Dolby- 
encoded Process Cr/70 cassettes 
(CrO;), recorded by Advent at 
slower speed than normal, provide 
extraordinary playback fidelity. 

What tape is best for you? First, 
use tapes recommended by the 
manufacturer of your cassette ma- 
chine. You might also experiment 
by recording the interstation hiss 
from an FM receiver or music from 
a disc. Try various types of tape, 
listening for the one that changes 
the original sound least when you 
switch back and forth between 
Source and tape. [5] 
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DINO AT DINNER. 


Style isn't anything you can practice. 
It's something you're born 
Like Dino. Very long, very thin, 
very elegant. 
Wherever you 
smoke Dino it tells 
people youre a 
man with a style of 
yourown. 


| DINO 


DY GOLD LABEL: 
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PS car test & driving report 


High-performance 
sports cars 


By JIM DUNNE and 
RICH CEPPOS 


In spite of the high cost of gasoline, 
skyrocketing insurance rates, ever- 
tightening emissions requirements, 
and the 55-mph limit, you can still 
find a high-performance, fun-to- 
drive car if you want one. This 
month's test cars—the Pontiac Fire- 
bird Trans Am, Porsche 924, and 
Datsun 280Z—prove that America's 
love affair with exciting sports ma- 
chines is far from over. 

Each of these cars is designed to 
provide you with exceptional per- 
formance and handling, but their 
basic specifications differ greatly. 
The Datsun is a two-place car with 
an overhead-cam six-cylinder en- 
gine up front, a five-speed trans- 
mission, and fully independent sus- 
pension. The Porsche has an oc- 
casional rear seat, a front-mounted 
four-cylinder engine with transmis- 
sion located in the rear, and fully 
independent suspension. The Trans 
Am seats four, has a V8 engine up 
front, a  three-speed automatic 
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Performance for every budget is repre- 
sented by these three cars (top to bot- 
tom): Pontiac Trans Am, Datsun 280Z, 
and Porsche 924. Trans Am is lowest 
priced, yet holds its own in most de- 
partments against expensive imports. 


transmission, and a solid rear axle. 

None of these cars will disap- 
point the performance seeker. The 
fuel-injected two-liter (121-cu.-in.) 
Porsche was the slowest of the 
group. Its 12.9 zero-to-60 time 
was a half-second slower than a 
350 Cutlass and slower than a doz- 
en other U.S. models costing thou- 
sands less. The engine lacked low- 
speed torque compared to the other 
two test cars and had to be kept 
above 4000 rpm for adequate re- 
sponse—where it was  noisiest. 
Porsche recognizes this problem 
and reportedly has two solutions 
in the works: both a more power- 
ful normally aspirated 924 engine 
and a turbocharged version. 

The Datsun ran beautifully at 
low or high revs. Its fuel-injected 
overhead-cam 2.8-liter (168-cu.-in.) 

Continued 


PSratings— 

test report in a nutshell 

The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted in our spec 
table) vary from test period to test 
period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 2; 
poor, 1; very poor, 0. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 


E 
< 
P 
c 
S 
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3 
2 
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Firestone announces the first Steeltex Radial. EXE 
Especially for people like Steve Petrasek and you. 2x 


For years you've been hearing about the smooth ride-and long mileage of radial 
tires...for cars 


Now Firestones built a radial for you 

The first Steeltex Radial" A steel belted radial truck tire engineered especially for 
pickups, vans, RV's, and motorhomes. With the same steel cords we use in our 
heavy duty radial truck tire 

And Firestones tire engineer and resident outdoorsman Steve Petrasek predicts 
youll love it 

'My people needed a radial for all the reasons car people want radials. Mileage. 
steering control, fuel economy, traction, strength. smooth ride...and no flat spotting 

‘We've designed all that into the Steeltex Radial. So if your wheels are approved for 
radial tires...and any Firestone Dealer can answer that...its a comfort to have these 
underneath you 


‘And it's a good idea to order them when you're ordering a new vehicle 


Tiresfone STEELEX RADIAL 


PS car test & driving report 


Pontiac Trans Am snakes through PS 
maneuverability course. Car is driven 
through pylons spaced 48 feet apart. 
This course simulates the kind of driv- 
ing conditions you might encounter in 
heavy city traffic. 


Fuel mileage (mpg) 
Trans Am Porsche Datsun 
20 31 27 
20* 30 22 
15 


las recirculati. 
(rans Am); fuel 


(00 V8 replaced with 403 
mobile-made) in California and high altitudes. 
Horsepower: (400) 200; (403) 185. 

engine produced 170 hp, only 30 hp 
less than the 400-cu.-in. Trans Am. 
It had plenty of mid-range torque 
and was second fastest in our test, 
with a 0-60 time of 11.5 sec. 

The Trans Am stole the show 
during our acceleration runs. It 
smoked its tires easily and stormed 
off to set one of the quickest 
times we've recorded in the past 
few years: 9.5 seconds. It was tru- 
ly exhilarating to drive a car that 
responded so strongly to your right 
foot. The Pontiac engineers deserve 
credit for making their 6.6-liter 
(400-cu.-in.) engine perform better 
than last year's discontinued 455 
V8. The '77 Trans Am easily out- 
runs the Monza Spyder and Mus- 
tang Cobra II [ PS, April]. 

If you buy any of the three cars 
wetested expecting outstanding han- 
dling, you won't be disappointed. 

As befits a car from a company 
that has won as many touring-car 
championships as Porsche, the 924 
handled superbly. It recorded very 
high marks in both the high-speed 
accident-avoidance lane change and 
the slow-speed maneuverability sla- 
lom. We feel that with more time, 
we could have substantially im- 
proved its speed. The 924 handles 
neutrally (the front and rear tires 
lose adhesion in a turn at the same 
time). It changes direction ex- 
ceptionally quickly and cleanly, 
with complete control at all times— 
no doubt a result of its excellent 
52/48 front-to-rear weight distri- 
bution. This nearly equal weight 
distribution is the result of locat- 


" " i the transmission in front of the 
There's more to stopping a car than applying front-wheel P8 i n 

disk brakes. The Porsche 924 (shown here in brake test) was Tea" Wheels rather than directly 
slightly behind the 280Z and Trans Am in our incipient skid | behind the engine. 

stop from 60 mph. None of test cars, though, exhibited unusual The Trans Am was second fast- 
fade or loss of control—even after brakes were heated to est in both handling tests despite 
temperatures higher than 500* F. Continued 
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PS car test & driving report 


its hefty size (over 1000 lb. more 
than the others). It exhibited mild 
understeer—the front end tends to 
slide wide of the intended line of 
travel—but was very stable during 
all maneuvers. Handling was great- 
ly improved by super-fast variable- 
ratio power steering with 2.4 turns 
lock-to-lock, and large G70-15 tires. 

Engineers will tell you that ride 
and handling are largely inversely 


Datsun 280Z felt more sluggish in 
quick-reaction maneuverability test than 
other two cars. It had tendency to over- 
steer in this type of maneuvering. 


Porsche 924 has stark modern appear- 
ance. Warning lights for battery, oil pres- 
sure, and engine temperature are backed 
up by dials. 
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proportional. To get more of one 
you must give up some of the other. 
Our cars confirmed that theory: 
They all rode at least fairly stiffly. 
The Porsche was the worst offend- 
er. It would “hop” abruptly over 
expansion strips, and all of the 
plastic fittings in the interior would 
buzz or rattle. The 280Z was gener- 
ally much smoother over minor 
road imperfections but still choppy 
overall. The Trans Am was the 
smoothest by far—approaching the 
soft, vague feeling you associate 
with big American cars. All offered 
excellent straight-line stability and 
a superb sense of control at legal 
highway speeds and well beyond. 

Typically, high performance and 
good fuel economy are not com- 
patible, and seldom found in the 
same car. However, the highway 
fuel economy of the Datsun and 
Porsche is impressive—27 and 31 
mpg respectively. The Porsche’s 
mileage actually puts it in the econ- 
omy-car class. However, we base 
our ratings heavily on city-driving 
results, where none of the cars gets 
20 mpg. Pontiac’s mileage (15 city, 
20 highway) is not acceptable for 
car buyers interested in fuel con- 


Serviceability ratings 

How easy is it to service our test 
cars? For example, is that heater 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 
is for a typical person to perform 
various service operations on the 
cars, we examine each vehicle. Here's 
what the numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


Am 


Checking fluid levels: 


Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 

Checking engine: 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 
Top radiator hose 
Lower radiator hose 
Heater hoses 
Changing bulbs: 
Headlights 
Taillights 

Front running lights 


nwwa pwesw Porsche 
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Rear running lights 
Checking fuses 
Spare-tire accessibility 
Changing belts 


aawanwwwan aaa wwwny awww Trans 
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servation, but that is a penalty to 
be expected when driving an all- 
out performance car. 

All three cars offer comfortable 
front bucket seats with enough leg 
room for over-six-footers, full in- 
strumentation, carpeting, and thick- 
ly padded steering wheels. Only the 
Porsche had any annoying design 
problems. It was easy to toot the 
horn accidentally during parking or 
sharp cornering maneuvers. The 
steering wheel was also positioned 
so low that it almost touched your 
thighs, making it hard to slide your 
hands by when turning the wheel. 
The same plastic pieces that buzzed 
over those expansion strips also 
buzzed at certain points in the rpm 
range, which we feel is uncalled for 
in a car of this price. The Porsche’s 
rear seat is more for appearances 
than for everyday use, but it can be 
folded flat to increase storage space. 

The Trans Am’s rear seat, while 
not comfortable, can at least accom- 
modate an adult. If the front seats 
are pushed forward, you can sit 
facing forward in the back of the 
Trans Am. This car lacks the very 
convenient stalk-operated wiper/ 
washer and headlight controls of 
the imports, and we're surprised 
GM still refuses to incorporate 
these into its new cars. 

It’s impossible to pick the best 
of these three cars because so much 
depends on what you value as a 
driver. The Trans Am is an afford- 
able domestic car. Parts are cheap- 
er and more readily available, and 
dealers are more plentiful, than for 
the imports. This model seats four, 
which makes it a good family car. 

The Porsche, in addition to its 
superior handling, offers snob ap- 
peal, good craftsmanship, and its 
racing heritage. 

The Datsun might be a good bet 
for the first-time sports-car buyer. 
It’s an older design that has had 
the benefit of a long development 
period for working out its bugs. It 
rides smoothly for a sports car, ac- 
celerates very quickly, and han- 
dles respectably—without being pro- 
hibitively expensive. 

All three cars are universally 
considered exceptionally handsome, 
if we can judge by the number of 
stares we got while driving. And 
in spite of any deficiencies we have 
noted, all the cars are a lot of fun 
to drive. They’re quick, responsive, 
and communicate with the road 
much more than the typical family 
sedan. 

For specs and test results, turn page 


Atlas Van Lines. National Unlimited Hydroplane Champion. Driver — Bill Muncey. 


The National Champion 
asks for Pennzoil. 


Whether you're after a championship or not, you 
can always depend on Pennzoil quality. Quality that is 
found in the whole family of Pennzoil products. For 
your car, truck, boat, plane, motorcycle. In fact, Pennzoil 
makes a lubricant for almost every kind of engine. 

So remember Pennzoil, the ask-for motor oil. 

For quality performance. 
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- — Pontiac, Porsche, and Datsun— 
1 specs, dimensions, and test results 


PORSCHE 


924 


PONTIAC 
Trans Am 


DIMENSIONS (inches) 
Front leg room (max.) . 
Front head room 

Rear head room 

Rear leg room (min.) 
Front hip room . 

Rear hip room. . 
Couple distance . 
Min. rear knee room 
Ground clearance 
Overall height 

Overall width 

Overall length 

Front track 

Rear track 

Wheelbase 
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‘SPECIFICATIONS 
Engine type senses OHV VB. 
Displacement (cu. in.icc) . 400/6600 
Compression ratio | 8.0:1 
Carburetor . IUD A bbl, 
Net hp @ rpm ..... 200 @ 3600 
Net torque @ rpm ........ 325 @ 2200 
Transmission 11 Speed auto. S-speed manual 
Axle ratio . 3.23:1 3,55:1 
Tire make. LI B.F. Goodrich T 
Tire type 11. Steel-belted por Z Radial 702 
radial Radial Formula 70 Extra Steel 
Tire size sassarese GR70x15 185/70HRxl4  195/70HRx14 
Steering . + Power Manual Manual 
recirculating rack & pinion 
ball 
Overall steering ratio ...... 16.5-14.3:1 na. 18:1 
variable ratio 
Turns, lock to lock . 2.41 4.02 2.75 
Tum diameter (ft.) . 38.9 30.8 34.8 
L ——— Front suspension. ......... Independent Independent Independent 
single lower wiMacPherson strut ty 
Dimensions of three sports cars shown here represent three arm yof, coil struts, coil springs wo rings 
distinct approaches to sports-car design. Porsche has 2+2 — springs & stabilizer bar 
layout, Datsun is a pure two-seater, and Trans Am is a four- diameter (in.) . .125 0.78 071 


seater. Datsun and Porsche have more loading space than Rear suspension. + Salisbury axle Independent, Independent. 


wimultiple semitraileriny strut ty 
tiny trunk of Trans Am. feat springs arms, transverse weal springs 
r 


torsion bars & stabilizer 
Rear stabilizer-bar 
diameter (in.) + 0.625 0.7 0.79 


Performance comparison with selected om Sm Dium dium 


1977 models procos / 291.0 


Fuel tank (gal) ........-- 16.4 
Trunk space (cu. fi.) j 12.0° 
Liftover height (in.) ....... 350 
Curb weight (Ib.) . 2447 
F/R weight distribution . 52/48 
Trailer-towing capacity (ib.) 

Tongue weight ......... 150 


Gross weight . 1763 
Basic price .. Eo $9395 
Price as tested . $10,809 


Mpg (city driving) 
Accel. 0-60 mph (sec.) 
Brakes 60-0 mph (ft.) 
Handling (mph) 
Maneuver (mph) 

Noise @ 60 mph (dBA) 


1977 Aspen V8 
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TEST RESULTS. 
Acceleration 0-60 mph 
Acceleration 0-80 mph ... 
Acceleration 25-70 mph .. 
e "n 
1977 Chevrolet Caprice V8 x .! | | BO SOUPE 
[renes I sus se 
I pressure (B... 
1977 Ford LTD V8 Landau 4 1 d z Emeen tol 1 P * 
De temperature (°F) 
1977 Plymouth Gran Fury V8 0 15. 9 24. Prego stopping 
distance (ft.) .. 
Pedal Ib.) . 
1977 Thunderbird V8 hi » M | E aeri 1 » 
j a arene (n uus 
landling (lane change, mph) 
1977 Olds Cutlass V8 - x E l Maneuver (slalom, Aeh) x: 
Interior noise 
60 mph (dBA) ......... 


1977 Pacer in-line 6 
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1977 Ford Mustang Cobra II V8 


1977 Chevrolet Monza Spyder V8 i . . f TEST CONDITIONS: Ambient temperature 52°F; relative humidity 68 percent; 
barometric pressure 29.9 inches, 
*With rear seat folded down. 


1977 Plymouth Volare Road Runner V8 
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Starting out on "no-thump" 
Goodyear Cushion Miler tires 
makes your whole day go better. 


Goodyear Cushion Miler RV tires 
have polyester body plies: they 
won't flat-spot, even after your vehicle 
has been parked overnight. That 
means you'll have a smoother, quieter 
ride than you would have with flat- 
spotting tires. You'll be a lot less likely 
to experience pans rattling and items 
in your refrigerator breaking and 


G 


spilling. And chances are you'll even 
be less fatigued at the end of the day. 
But don't let the smooth ride fool 
you. Goodyear Cushion Miler tires 
are strong. They're designed for 
stability and resistance to sidesway. 
The broad, flat tread offers firm, 
full contact with the road. And the 
traction edges on the tread are angled 


A 


En 24 $ 


to provide grip and responsive 
handling on the highway. So they're 
easy to drive. 

Those are just some of the 
reasons why more roads and trails get 
blazed on Goodyear's full line of 
tires than any other kind. 

Goodyear Cushion Miler tires. 

The right way to start out. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


GOOD TIMES. 


Good news! Raleigh now packs twice 
the coupons — 2 on every pack, 8 extra 
in every carton. So, you get any of more 
than 1,000 Raleigh gifts twice as fast. 
Genuine tobacco flavor plus Double Gift 
Coupons. That's Raleigh. For free gift 
catalog, call now, toll free: (1-800) 626-5510. 
(Ky. residents call collect: p 774-7563.) 


Filter Kings, 16 mg. “tar,” 1.1 mg. nicotine; Longs, 18 mg. “tar,” twice as fast! 
1.3 mg. nicotine, av. per cigarette, FTC Report Dec. 76 e 


How the FCC 
funes in for 


CB 


enforcement 


No call signs, high power, 
profanity. FCC: “We can find 
them as fast as we can drive" 


By JOE WALDERS 


Lone BEACH, CALIF. 
“Break 18 for that Sky Pilot. This 
is Rovin’ Rob. What say?” 

“You got the Pilot,” crackled 
the response in Bob’s mobile CB 
rig. 

“How about some java at Den- 
ny’s?” 

“Which one?” 

“Corner of Washington and Sep- 
ulveda.” 

“You got it. Sky Pilot is gone.” 

As was their custom every Thurs- 
day after work, Bob and CB buddy 
“Sky Pilot” met for coffee, arrang- 
ing the meet over their radio. But, 
this week, they had company. 

Twenty minutes later, when Bob 
pulled into the parking lot at the 
restaurant in Culver City and got 
out of his car, he was quickly 
joined by two men flashing Federal 
Communications Commission I.D. 
folders. That cup of coffee cost him 
$50 in fines for failure to use prop- 
er call signals over the CB band. 

While the handles (names) have 
been changed to protect the confi- 
dentiality of FCC files, the story is 
both true and typical. Most CB’ers 
are unaware that the FCC actively 
enforces its Citizen’s Radio Service 
regulations. 

To find out about the FCC’s CB 
enforcement program, I recently 
talked with engineers at the Com- 
mission’s Southern California field 
office in Long Beach. 

In a nutshell, the FCC’s job is 
to keep order on the airwaves—be 
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New mobile DF equipment determines position, frequency, power of signals. 


they CB channels or other frequen- 
cies. “We try to achieve compli- 
ance, not punishment,” engineer- 
in-charge S. Marti-Volkoff told me. 
Volkoff illustrated this point with 
a recent case. 

A Santa Monica, Calif., CB’er 
was running an illegal linear ampli- 
fier, which boosted his signal far 
beyond the lawful four-watt limit. 
The overpowered signal caused 
TVI-television interference—which 
in this case was depriving a nearby 
nursing home’s 167 bedridden pa- 
tients of TV reception. (TVI can 
also interfere with radios, hi-fi’s, 
etc.) The FCC investigated the 
complaint, and, after first contact 
with the CB’er, the transmissions 


ceased. Though the FCC wasn’t 
able to prosecute, it did succeed in 
restoring normal TV reception to 
the neighborhood—the main objec- 
tive. 

The FCC’s CB enforcement ef- 
forts rely on sophisticated direction- 
finding (DF) equipment. Years 
ago, homing in on a radio signal 
was a slow process involving trian- 
gulation. A minimum of two trucks 
was needed, with roofs sporting 
easily identifiable loop antennas to 
pinpoint a signal. 

That’s changed. Today investi- 
gators can do the same thing with 
one unmarked car—a Detroit pro- 
duction model with a street paint 
job. The special direction-finding 


Miniature direction finder singles out 
specific antenna at close range. Tone 
change in earpiece indicates direction. 


antenna is unobtrusive; in fact, it's 
harder to spot than a regular CB 
whip antenna. 'The massive $20,000 
DF package, which usually occu- 
pies the passenger's seat, focuses 
its electronic wizardry in one very 
special meter readout: LEFT/ 
RIGHT, FORE/AFT. 

“We can locate a station as fast 
as we can drive," one FCC engi- 
neer told me. “We also get an exact 
frequency readout as well as a rela- 
tive power indication of the set be- 
ing monitored." 


Pinpoint and follow up 


The equipment is used to find 
both base and mobile stations with, 
naturally, the latter a bit trickier 
because of their changing locations. 
However, the FCC never pursues 
a violator and stops him as a traf- 
fic cop would; officers simply get 
close enough to confirm him visu- 
ally, noting his license-plate num- 
ber, and follow up later. Some- 
times, if the violator is parked, the 
FCC will confront the CB'er on the 
spot. 

Miniature portable locators are 
also used in some situations—where 
the RD equipment has led agents 
to a housing development with a 
CB antenna on nearly every roof, 
for example. 

The FCC enforces its CB rules 
through two operations: Investigat- 
ing interference complaints (gener- 
al enforcement), and CB task 
forces (special enforcement). 

'The nursing-home case is an ex- 
ample of general enforcement. And, 
like that case, most of the FCC's 
100,000 yearly interference com- 
plaints arise from overpowered CB 
transmitters. 

Continued 


It works 


longer than 


you do. 


Because Right Guard Deodorant Stick 
has all-day odor protection. 

The same all-day protection that's made 
Right Guard the No. 1 men's deodorant for 
years. So even when 

you work an extra- 


long day, it works 
longer than you do. 
Right Guard 
Deodorant Stick. 


Don't get dressed without it. 
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THE INTERNATIONAL CADET” RIDING MOWER. 
NO BETTER RIDE AT ANY PRICE. 


FREE BOOK 
OFFER. 


Get your free 
Good Earth 
Handbook, full 
of useful tips, at 
your local IH 
dealer. 


With 5 and 8 horse- 


power options, 
there's a Cadet 
that's just right for 
your mowing needs. 


The IH Cadet Riding Mower is desig 
to let you handle your acreage 


the aches. 
padded seat. 
the rugged automotiv 


‘a comfort is built into the 
«tra durability built into 
pe steel frame 


hidden under a stylish molded fiberglass 
body. It's a great lawn term investment. 


INTERNATIONAL HARVESTER 


Smooth, dark 
green texture. 
Not good in 
shade. Mow to 
TA? 


Fine texture, 
for a dense 


dense turf in 
1-3 vears, dor- 
mant in winter. 
Mow to 12" 


fertilized regu- 
larly, goes 
brown in 

winter. Mowlow. 


CB enforcement 


[Continued] 


After receiving a written com- 
plaint, an FCC office begins its 
'TVI investigation. As a first step, 
the FCC asks the complaining par- 
ty to install a high-pass filter on 
his TV. If this doesn't stop the in- 
terference, the Commission then 
goes after the possible violator. 

In most TVI cases, however, the 
difficulty is not in finding the cul- 
prit. Annoyed neighbors are usu- 
ally quick to point him out. The 
difficulty is that of time. The in- 
vestigators must gather evidence 
for eventual legal proceedings, 
verify the overpowered signal and 
its location, and seize the illegal 
linear amplifier. Unfortunately, the 
FCC is so backlogged with TVI 
complaints that it takes an average 
of six months before it begins a 
field investigation. 

While "hard core" cases—viola- 
tors who simply refuse to work 
with the FCC—could finish with 
heavy fines, jail, or both, most op- 
erators tend to accept a light ad- 
ministrative fine and a new outlook 
toward CB use, once confronted by 
an agent. This was the case in Ari- 
zona: 
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The blistering summer sun 
wasn't the only thing heating a 
neighborhood feud in a Phoenix 
suburb. Pete K. was running il- 
legally high power on his home- 
based CB rig and, predictably, the 
resulting interference was wiping 
out the entire neighborhood's home 
electronics. 

At first, neighbors appealed to 
Pete's better side. Not finding one, 
the appeal turned to demands 
which led to a formal complaint, 
and the FCC sent a field engineer 
to investigate. 

Accompanied by a local police 
officer, the agent visited Pete, but 
was turned away for want of a 
search warrant. However, the agent 
returned—in time to find Pete haul- 
ing his linear amplifier out to the 
garage. After a meaningful chat— 
and a more meaningful administra- 
tive fine—Pete resolved to change 
his ways. The FCC could have 
pressed for criminal action, but, in- 
stead it eliminated the cause of 
interference. And that's the goal— 
not racking up quotas of heavy fines 
and jail terms. 

A more active CB enforcement 


approach is practiced by the FCC's 
special enforcement groups. For 
this program, the U.S. is divided 
into four regions, each with its own 
CB task force. The task force out 
of Long Beach covers seven western 
states. Other groups operate out of 
Kansas City, Atlanta, and Wash- 
ington, D.C. 

Working with the FCC's field of- 
fices—which routinely monitor CB 
broadcasts in their area—each task 
force determines potential trouble 
spots and establishes a base station 
at a local motel. Officers cruise the 
area in unmarked cars (usually in 
the evening) , monitoring CB broad- 
casts. During the week they moni- 
tor, tape-record, and locate offend- 
ers. Then, on the weekend after 
the investigative work is complet- 
ed, two-man teams visit each viola- 
tor and talk with him. As part of 
the visit, they ask to inspect the 
CB'er's station. On what was a 
more-or-less typical trip—to Fres- 
no, Calif. (pop. 165,000) —one task 
force located 120 CB violators. 

Kent Crawford, supervisor of the 
Long Beach task force, admitted 
that the FCC's special enforcement 


operation is woefully undermanned. 
“In 1970, the Office of Management 
and Budget recommended that the 
Commission establish 13 such 
teams within two years. Because 
of our budget, however, we've been 
able to establish only four." 

Crawford found no areas con- 
sistently worse than others; trouble 
areas move around, but so do Craw- 
ford and his team. And, as they 
travel from city to city, they moni- 
tor suburban areas as well. 


What do they listen for? 


“Basically,” Crawford explained, 
"if you give your call sign, don't 
run power, and are on assigned 
frequencies, you won't be bothered 
by us—at all.” 

Violations of any of these rules 
bring automatic first-time admin- 
istrative fines of $50 for each in- 
fraction by the licensed CB’er. 
Unlicensed CB’ers (and the FCC 
estimates that at least half of the 
stations are currently unlicensed) 
can face stiffer penalties and crim- 
inal prosecution. 

Sometimes the CB task force 
gets involved in a bit of detective 
work. Once Crawford’s group moni- 
tored a violator in a California lo- 
cale that teemed with hilltop 


FCC field-office base station routinely 
monitors CB calls. If many violations are 


homes and winding private drives. 
They knew approximately where 
the CB’er was, but couldn’t pin- 
point him. They waited and kept 
monitoring his transmissions. Craw- 
ford recalled, “Finally he told some 
mobile coming up to his house: 
"You go to the white post and turn." 
We just waited by the white post 
for the mobile, and followed him 
right up to the front of the house.” 


received, the field office alerts the spe- 
cial-forces group for patrol. 


Because the task force operates 
under cover, people get suspicious. 
After one CB’er saw a car cruising 
repeatedly past his door after dark, 
he got on his rig and called for 
help. The FCC men found them- 
selves pursued by five cars—which 
at one point tried to force the un- 
marked FCC car off the road. 

Usually their field work is less 

Continued 
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2. Seals roof vents. air ducts, skylights, and eaves 
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The Quality Name In Job-Fitted Work Shoes 


New — a one year warranty on 
Thorogood "Wear-Gard" shoes! If 
the soles dont last for one full year, 
you get a new pair free. (Same size 
and style.) 
This new family of Thorogood 
Wear-Gard' shoes has been designed 
for all-day-comfort and year-long 
durability. Look for the triangle/bar brand 
on every pair — it stands for Wear-Gard 
— the finest in Thorogood work shoes. 


564 — Roan Brown Fairway 
leather 8'' "Wear-Gard" boot, 
cushion-insole, black gum rubber 
stipple sole and heel. 


wear-gard 


Skillfully made by 
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SHOE COMPANY * MERRILL, WIS. 54452 è 715-536-5521 


A Division of Bata Shoe Co., Inc. 
4i 
i 


V 
DM 
mu 


ents 


\\ 
Qum 


The hand-built motorcar wax from the House of Turtle Wax 
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CB enforcement 


[Continued] 


dangerous. After patiently homing 
in on a somewhat odd CB signal, 
one San Diego team discovered it 
had spent hours tracking two radio- 
controlled model cars operated by 
youngsters. 

The FCC engineers repeatedly 
emphasize that their prime CB-en- 
forcement concerns are proper call 
signs, power, and frequencies. They 
told me they leave other rules of 
Part 95 to enforcement by peer 
pressure. Usually other CB'ers will 
crack down on someone who disre- 
gards such common courtesy rules 
as the five-minute limit on trans- 
missions and the prohibition 
against profanity on the air. Such 
peer pressure can be a lot tougher 
than a $50 FCC fine: 

* One California CB'er liked to 
play deejay by broadcasting music 
on Channel 21. He was cured of 
that when an angry CB'er beat him 
with his own whip antenna. 

* Another CB'er had his hand 
broken by a fellow who didn't ap- 
preciate his use of foul language on 
the air. 

Profanity on the air can get very 
serious. The FCC in Long Beach 
reported one argument between two 
CB’ers over profanity which led to 
gunplay. While the FCC has 
prosecuted for profanity—and won 
jail terms—usually, extreme cases 
and threats over CB are turned 
over to the FBI for criminal prose- 
cution. 

Manufacturers predict that they 
will sell millions of new CB sets this 
year. And the FCC admits it is 
greatly undermanned and is de- 
pending on CB'ers to police them- 
selves. So the odds are in favor of 
the violator. However, if you are a 
CB'er who's intent on flouting the 
rules, and continue your illegal 
ways long enough, don't be sur- 
prised when you answer your door 
and hear: “It’s the FCC.” us 


Gathering legal evidence is time-con- 
suming. Here, an agent assembles trans- 
cripts from tape-recorded transmissions. 


Now from Frontier, Inc. a world leader in digital wi 


, comes the inexpensive watch 


for the dad or grad whose time is precious! 


Many watches promise an accuracy that will prevent you from being late for appointments. But how many can actually 


remind you of them. . . 
only $39.95 delivers this space-age 
miracle! This watch is the culmina- 


and keep reminding you again and again at 5-minute intervals 


until shut off! Imagine, 


tion of a new generation of 
microcircuitry containing over 2000 
transistors in a package that per- 
forms with unsurpassed accuracy 
and versatility. We of Hauman 
House believe this to be the very 
best value and the most functional 
LED watch available today! And It's a 


here's why: pleasing 


AN ELECTRONIC REMINDER: 
You have a plane to catch and you à 
don't want to embarrass your visitor 


by glancing at your watch. Don't panic! "Tr Jg 
Your Frontier alarm watch will notify — | J 
you when it's time to shove off. First 

comes a short beep. Then a pause 

followed by an 13-second sequence of —— 


beeps...sounding as if youre being 
paged by some sophisticated electronic | 
device... which you are, actually! Want 
to be re-reminded? Push the snooze 
button while the beeps are going, and 
you'll hear from your Frontier again in 5 
minutes. You can repeat the cycle as 
often as you wish, or you can shut it off 
instantly. What this all means is that the 
Frontier is not only a wrist reminder . . . 
it's also a perfect wake-up alarm! 


snooze button 


alarm clocks! 


qui 


wrist alarm with a 


electronic "beep" 


just like experfsive 


] SETTING YOUR ALARM 

| IS A BREEZE. 

| The watch has an alarm set button that 
can be activated for the exact AM or 

PM hour and minute you want. You can 

even check what time your alarm is set 

| for. A press of a button reveals it with à 
flashing display. The watch is so easy to 
set, you can use it for every appoint- 
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Itshowsthe | 
duy:ot week in ment in your busy day! 
alpha display! | 


ALL THIS PLUS A 
PRECISION TIMEKEEPER! 
| The Frontier is an incredibly accurate 
e i5 | timepiece guaranteed to within 15 
seconds a month! Additional functions 
include month and date, elapsed 
seconds plus separate alpha displays 
that tell you the day of the week as well 


Jt gives you as AM or PM 


the 


month and date! 


HOW MANY USES DO YOU HAVE 

FOR THIS AMAZING WATCH? 
| It's an appointment secretary for the 
busy executive. An indispensable lab 
timer for the research scientist or engi- 
neer. A boon to persons on medication. 
A necessity to all men on tight sched- 
ules. And a perfect wake-up snooze 


It tells the exact time 


It tells you 
elapsed seconds! 


15-DAY FREE TRIAL 

Convince yourself this is the greatest watch value ever. Wear 
the Frontier for 15 days. If it hasn't become your constant 
companion by then, return for a full refund. Of course, there's 
a one year limited warranty by Frontier covering parts and 


workmanship. 
man 
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ORDER NOW TOLL FREE The 


800-243-3755 NQ 


‘Conn. res. call (203) 235-6383 collect! 


alarm at home or while traveling. 


p-————————--—4 


The 
Hauman House? Meriden, Connecticut 06450 


1 


122 Charles Street. P. O. Box 2168. Dept. PS-1 | 


Yes, | want the Frontier alarm watch! Please ship me. watches @ $39.95 ea. | 


silvertone, or $44.95 in goldtone. plus $2 ea. shipping and handli 

is — check or. moneyorderfor$. 

sales tax). No COD. 

Charge to my: O BankAmericard 
C) Master Charge 

Interbank # (Master Charge Only) 


Credit Card # 


O American Express 
0 Diners Club 


. Enclosed | 
(Conn. residents add 


NAME. 


ADDRESS 


[017 STATE. ZIP. 


Signature 
Offer good only in U S A . void where prohibited or restricted by law. 


| 
| 
| 
| 
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DETROIT REPORT 


By JIM DUNNE 


Chevette looks bigger 


The 1978 model lineup will include the 
present two-door coupe plus a new four- 
door sedan that looks much larger than 
the two-door—but it's only an illusion. 
The roofline curves in smoothly down 
over the backlite and trunk to the rear 
bumper. A large triangular third window 
is located behind the rear door on each 
side. The hatchback-body style is con- 
tinued, which will lead to an interesting 
interior: The trunk area will thus be ac- 
cessible from the rear seat. Other styl- 
ing changes are minimal, the most 
obvious being the addition of four verti- 
cal bars to the grille pattern. 


New wagons seat six 


Those GM wagons for the intermediate 
1978 lines will have a number of signifi- 
cant changes. The third seat will be 
dropped: The new models are just too 
small for three (the cars are a foot-and- 
a-half shorter than the 1977's). Tailgates 
are different, too; they are a two-piece 
design, with a glass top half that hinges 
upward, and a metal lower gate hinged 
at the bottom. You'll be able to drive 
with the window up for added ventila- 
tion, and with the gate open for longer 
loads. All wagons have a functional vent 
window in the rear doors that increases 
air circulation for rear-seat passengers. 
The vent windows will be power-actu- 
ated, and controlled from the front seat. 


Goodbye, in-line six 


It looks as though the in-line six-cylinder 
engine is on the way out. It will be re- 
placed in many instances by a V6 design. 
Buick is a leader in V6 production, and 
plans to bring out four versions of its 
231-cu.-in. six next year. That's three 
more than it has now. Chevrolet will in- 
troduce a new V6 in its lineup, and also 
supply the engine to Pontiac. A major 
reason for the de-emphasis of the in- 
line six is that the hoodlines of the 1978 
intermediates are too short to accommo- 
date the in-line design. Later, when the 
1979 GM compacts are introduced, the 
transverse engine layout of the front- 
wheel drive will further increase the 
need for V6 engines. Ford is also show- 
ing an active interest in V6 develop- 
ment right now. 


Messing with number one 


You'll barely recognize America's best- 
selling car next fall. Oldsmobile has 
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completely changed the appearance of 
the 1978 Cutlass Supreme coupe. It 
will be shorter, narrower, and will shed 
about 650 pounds. It’s highly unusual 
for such dramatic changes to be made 
in a car that leads the sales charts. But 
it's all part of GM's plan to downsize 
the intermediate line. A couple of Cutlass 
trademarks, like the split waterfall grille 
and the vertical taillights, are carried 
over for styling continuity. 


Air bags may be better 


When you get right down to it, the seat 
belt with shoulder strap may not save 
as many lives as the air bags. The reason 
is simple: Relatively few people use the 
belts. Most surveys show that about 20 
percent buckle up. But in any frontal 
crash, the air bag deploys automatically. 
That's the crux of the argument between 
supporters and opponents of air bags. It's 
a matter of convenience: For most peo- 
ple, it's easier to hop in a car, settle 
back, and let the bag do the protecting 
than it is to bother buckling up. 


Aluminum is too springy 


That's one reason why aluminum body 
parts are being introduced so slowly on 
today's cars. Researchers at GM say that 
aluminum sheet has three times the 
tendency of sheet steel to spring back 
to its original shape after it goes through 
a stamping press. Far more "crown" is 
therefore needed in the dies to make 
aluminum stay put after it's shaped. The 
characteristic affects the shape of the 
sheet-metal part itself, but changes will 
not be highly noticeable. Aluminum's 
other major drawbacks—high cost of the 
metal and metal-joining problems—con- 
tribute to its slow acceptance on car 
bodies. 


Cars sell at supermarkets 


That's what is in store for the auto in- 
dustry if the drive to break up the fran- 
chise system gathers steam. Reportedly, 
government agencies have eased up on 
plans to break up the big manufacturing 
companies, and are now focusing on the 
retail end of the business. A prime target 
is the franchise system that allots ex- 
clusive territory to new-car dealers. If 
franchises are eliminated, you'll see 
single dealers handling competitive cars 
like Ford, Chevy, and Plymouth. Some 
dealers see no real loss, since in some 
cases the new cars are used mostly to 
get customers for their insurance, financ- 


ing, parts, repair, and used-car business. 
"New models are a loss-leader item for 
many," reports a prominent East Coast 
dealer. “We gross $400 to $450 profit 
per car—not much on a $6000 sale. The 
real profit is in the other services we 
offer.” 


Electronic carburetor 


Ford will offer an electronically con- 
trolled carburetor in 30,000 1978 Pintos 
and Bobcats, marking the first time such 
a system has been used on any of its 
cars. Oxygen sensors in the exhaust will 
monitor the emissions levels and make 
adjustments in the carburetor to keep 
the exhaust within legal standards, The 
new carburetor is a two-barrel type made 
by Holley, while the electronic parts of 
the sensor are from Bosch Corp. In addi- 
tion, the cars will have three-way cata- 
lysts that will reduce emissions of all 
three main contaminants: hydrocarbons, 
carbon monoxide, and oxides of nitro- 
gen. They will be the first of their kind 
offered by Ford. 


Automatically worse 


When it comes to economy, the manual 
transmission has it all over the automat- 
ic. That fact has been proven consis- 
tently by the EPA fuel-economy tests, 
though some claims for better efficiency 
are being made for the automatic. A 
study by GM shows that a manual trans- 
mission is 93-percent efficient in trans- 
ferring power from the engine to the 
drive shaft, while the automatic is only 
73-percent efficient. Automatics lose 
most efficiency during idle—when their 
hydraulic-power needs are nonproduc- 
tive—and during acceleration, when add- 
ed slippage occurs. Two improvements 
we'll soon see on most automatics in- 
clude full lockup in third gear, and effi- 
ciencies in use of hydraulic power. 


Three kinds of bumpers 


When the 1978 models debut, you'll 
see more use of bare aluminum bumpers 
—and  plastic-covered bumpers, too. 
Chrysler will have aluminum-bumper 
bars for the Omni and Horizon subcom- 
pacts; Camaro will have plastic bumpers 
like those on the Firebird. But most 
bumpers will still be of chrome-plated 
steel. 

Here are the selling points and draw- 
backs of each: Aluminum is light and 
contributes to fuel economy, but does 
not have the visual appeal of chrome. 
Plastic, too, is light; it can be colored 
to match the sheet metal, and it returns 
to its original shape after a light bump. 
But it is sometimes costly—and com- 
plicated—to mass-produce. Chromed 
steel is attractive and easy to mass- 
produce, but it can be damaged fairly 
easily and is heavier than the other two 
materials. 

For a fuller report on next year's 
models—and a look at some of the new 
bumper designs—see my article ("A 
Sneak Preview of the ‘78 cars") else- 
where in the issue. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Heavying-Up. Is it true that when you 
put a heavier oil in a car's engine, the 
engine parts would have to wear to 
allow the thicker oil to pass through the 
engine? 

K.S., Bradford, Ohio 


An oil of too high a viscosity for an en- 
gine's clearances would result in in- 
creased oil pressure that could cause 
engine wear. It is important, therefore, 
to follow automobile manufacturers’ 
lube recommendations as to the proper 
weight of oil to use. 


Trailer Tip. I've just bought a new Vol- 
are station wagon with 318 C.I.D. en- 
gine, 3.21 Sure-Grip rear axle, 4-speed 
manual overdrive transmission, and 
final drive ratio in overdrive of 2:40. 
I'm using Type A transmission fluid, 
and often tow a 1,500 Ib. trailer in the 
mountains, and I plan to drive to Cali- 
fornia this summer. Should I use a 
heavier transmission oil, like your 
Multi-Purpose Gear Lube 4096 (SAE 
85W-90) for maximum transmission 
protection under these conditions? 


C.F.C., Pittsburgh, Pennsylvania 


We suggest vou use Pennzoil Dexron II 
Automatic Transmission Fluid, since 
it's recommended by the manufacturer. 
We assume your unit is equipped with a 
trailer towing package, so there should 
be no problems. To make certain, 
contact your Volare dealer for his 
comments. 


California Question. I live in Southern 
California where the temperature rarely 
drops below freezing. Would there be 
any advantage in using a multi- 
viscosity motor oil even though I never 
have cold weather starting problems? 
T.A.H., San Juan Capistrano, CA 
The main advantage in using multi- 
viscosity oils is faster engine starting 
and oil flow at low temperatures plus 


protection for hot, high speed driving. 
The greater the temperature changes 
that occur, the greater the advantage in 
the use of a multi-viscosity oil. In mild 
climates, where engine starting prob- 
lems do not occur, single grade oils are 
satisfactory, but the multi-viscosity oils 
still provide the added advantage of 
faster oil flow, at start up, to various 
engine parts. 


Last Laugh. I've been laughed at for 
changing the automatic transmission 
fluid in my 1970 Chevrolet every 
15,000 miles. I’ve had no transmission 
trouble using Pennzoil Hydra-Flo Dex- 
tron II in seven years and 93,000 miles, 
and intend to retain my schedule. 


E.C.M., Prospect Heights, Ill. 


General Motors’ recommendation for 
"Severe Service” is to change fluid 
every 12,000 miles. ‘‘Severe Service” 
includes short trips, stop-and-go driv- 
ing, cold weather operation, dusty 
conditions, extended high speeds, 
heavy loads, and trailer towing. These 
conditions are frequently encountered 
by motorists. 


Match & Mix. I have a case of Pennzoil 
20-20 oil which I would like to use. My 
car, however, requires a 30-weight oil. 
Can I mix the 20-20 oil I have with 
40-weight oil to make a 30-weight? 
R.B.F., Van Nuys, CA 


There is no problem in mixing oils if 
they contain the same types of addi- 
tives. If the case of Pennzoil you have is 
Pennzoil Z-7 SAE 20W-20 you can mix 
this on a 50/50 basis with Pennzoil Z-7 
SAE 40. The resulting oil will be in the 
SAE 30 range. 


Multiple Question. I’ve been told that 
oil is graded as 5W, 10W, 20W, 30W, 
10, 20, 30, 40, 50, e s this true, and 
does a 30W oil exist? At an operating 
temperature of 195°F. will a 10W-30, 


5W-30 and single grade 30 give the 
same protection? 
L.A.F., St. Marys, Ontario, Canada 


Answering vour questions in order: 
Neither an SAE 30W nor SAE 10 exists. 
The rest are correct. At a consistent 
195*F. operating temperature, some oil 
consumption could result with SAE 
5W-30, since the base oil for this prod- 
uct is relatively light. Very little differ- 
ence in protection could be expected 
with SAE 10W-30 or SAE 30 at this 
temperature. 


2-Cycle Suggestion. I have a two- 
stroke chain saw. Would it harm the en- 
gine to use an SAE 30 motor oil? What 
is the difference between SAE 30 and 
the special 2-stroke oil that is made for 
chain saws? 

L.G., Terre Haute, Indiana 


Conventional motor oils, such as SAE 
30 are formulated with relatively high 


es. Since 2-cycle 
run hot, foaming deposits can 


engin 
form more readily when using automo- 
tive motor oils. Most chain saw man- 
ufacturers recommend the use of 
2-cycle lubricants. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


Cruex. 


Much better. 


Because the medication in Aftate 
is more effective in killing Jock Itch 
fungus (Tinea Cruris) than the 


medication in Cruex. 


The medication in Aftate kills all 
major types of Jock Itch fungus. Aftate 
for Jock Itch relieves and soothes the 
itching, chafing and burning; helps to 
heal irritation and prevent reinfection. 

You can't buy a more effective 
Jock Itch medication without a 
prescription. Aftate for Jock Itch. 

In spray powder and sprinkle powder. 


Aftate Is odorless, too. 


Read and follow label directions. 


The Jock Itch Killer. 


ftate. 
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Tilt-back rear panel 
of Dynaco's Stereo 
300 mounts two cir- 
cuit boards wired for 
either two or four 
channels. Bottom 
chassis supports mas- 
sive transformers for 
the twin power sup- 
plies. Front panel 
(left) can be modified 
for accessory meters 
that register power 
output in decibels. 


Stereo amp 
adapts for 4 channels 


Resolder a few wires in Dynaco's 
Stereo 300 power amplifier and 
you're ready for quadraphonic hi-fi. 
Wired for stereo, the amp delivers 
a solid 150 watts (continuous aver- 
age into eight ohms) per channel. 
With a four-channel hookup, there's 
75 watts per channel. 

I built the Stereo 300 from a kit, 
but it's also sold preassembled. The 
amp's two printed-circuit boards are 
completed and adjusted at the fac- 
tory, so assembly time was only 11 
hours. Dynaco's assembly manual 
lacks step-by-step illustrations and 
requires careful reading. A large 
pictorial diagram shows how wires 
and components should be posi- 
tioned. There are concise but excel- 
lent soldering instructions, which 
neophyte kit builders should heed. 

Two big transformers for the 
identical power supplies contribute 
most to the amplifier's 52 pounds. 


When installing the 300, good ven- 
tilation is important; it puts out 
the heat of a 75-watt bulb even 
with no signal input, and several 
hundred watts of heat at high levels. 
Crank up your gain control for win- 
dow-rattling outputs and you'll ap- 
preciate all these protective fea- 
tures: Eight fuses plus a 10-amp 
AC line fuse protect the power sup- 
plies; speaker fuses protect the 
load; thermal circuit breakers pre- 
vent overheating; and a limiting 
circuit protects the output stages. 

The clean, open sound delivered 
by the 300 is supported by top per- 
formance specs (full output): less 
than 0.25-percent intermodulation 
distortion, 20 Hz-20 kHz frequency 
response (+ 0.5 dB), and hum and 
noise less than 95 dB. Separation 
is greater than 70 dB. The kit price 
is $489; the factory-built Stereo 300 
costs $699.—John Free 
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Hero stamens 


Energy-saving wall 


One good way to minimize the 
heating and cooling needs of a 
building is to reduce the window 
area, since winter heat loss can be 
high through even double-pane 
glass, and heat gain in summer can 
create a little solar furnace for your 
air conditioner to work against. 
But generally, buildings with small 
window areas are dark and dreary 
inside. So the artificial lighting has 
to be beefed up—so up goes the 
electric bill. 

Now Gunnar Birkerts and As- 
sociates, an architectural firm in 
Birmingham, Mich., has developed 
a wall design that lets you have 
natural light and conserve energy 
too. The patented system is get- 
ting its first trial in an $11-million 
office tower being built for the IBM 
Corp. in Southfield, Mich. 

The diagram at right above illus- 
trates these novel walls. The win- 
dows, which comprise less than 20 
percent of the building’s surface, 
are angled down at 45°. This 
shades them from direct sunlight 
and helps keep summer heat from 
the interior. As a result, the build- 
ing should require about one ton 
of refrigeration for every 390 square 
feet—a conventional structure needs 
about a ton for every 300 square 
feet. 

The walls of the building are 
made up of exterior and interior in- 


sulated metal panels, separated by 
two feet of insulating air space. The 
minimum of glass area and very 
well insulated walls give the build- 
ing excellent heat-loss characteris- 
tics (the composite wall U-factor 
is less than 0.20). 

A system of reflectors channels 
natural light into the building. A 
curved sill of stainless steel on the 
outside reflects the sun’s rays 
through the window and onto a 
gently curved metal panel inside 
the building, just above the win- 
dow. This reflector then bounces 
the light into the rooms. When the 
sun is very high or low in the sky, 
perimeter cove lamps are used to 
light the interior reflector. 

Usually, a building with only 
20-percent fenestration would re- 
quire increased artificial lighting, 
but the IBM tower will actually re- 
quire less than a conventional 
building. It will use only 1.84 watts 
of electricity per square foot to 
provide an average illumination le- 
vel of 53 footcandles. Three or four 
watts per square foot are typical. 

This building costs more to build 
than a standard structure: The ar- 
chitects expect the incremental cost 
to be $1.68 per square foot for the 
263,000-square-foot building. But 
with the anticipated energy savings, 
they figure the payback period to 
be only six years.—V. Elaine Smay 


Aftate for 


Athlete's Foot 


better than 
Desenex. 
Much better. 


Because the medication in Aftate 
is more effective in killing Athlete's 
Foot fungus (Tinea Pedis) than the 
medication in Desenex. 


The medication in Aftate kills all 
major types of Athlete's Foot fungus. 
Aftate for Athlete's Foot relieves and 
soothes the itching, chafing, burning, 
and helps heal the irritation. 

You can't buy a more effective 
Athlete's Foot medication without a 
prescription. 

In four effective treatment forms: 
spray liquid or gel for even the most 
stubborn cases; and spray powder or 
sprinkle powder for daily foot care 
and to help prevent reinfection. 


Aftate is odorless, too. 


For treatmen 


Athlete's Foot 
See 


Read and follow label directions. 


Aftate. 


The Athlete's Foot Killer. 
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FLAVOR 


TUBE IDEA 


REVOLUTIONIZES 


| Filter Revolution! 


Tobacco Revolution! 
L&M Lights is the only 
cigarette made with just 
the tender "filet" of 
100% virgin all-leaf 
|:| tobacco. No tobacco 
by-products. 
No reconstituted 
tobacco. No 
added stems. 


| REALTASTE. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


The unique Flavor Tube channels a stream of 
undiluted, full-flavored smoke through most 
of the filter length. Fiber filter surrounding 
the Flavor Tube keeps “tar” at a low 8 mg. 


| ONLY 8 MG“TAR? 


CIGARETTE SMOKING 


FILTER 
| Ns 


LONG gh 


Ol yp 


Flavor Lights; Long Lights; 8 mg. "tar", 0.7 mg. nicotine; av. per cigarette, by FTC Method. 


PS| Whats News 


opular 


cience 


If you ask a cross section of auto 
mechanics and service-station atten- 
dants who sell car batteries to explain 
the difference between the new no- 
maintenance batteries (such as shown 
in our cover painting this month) and 
standard car batteries, you're likely to 
get widely varying answers. We've 
heard explanations ranging from "'no 
real difference, just advertising puffery'" 
to the authoritative-sounding “they have 
fundamentally different electro-chem- 
istry, The standard battery is lead- 
acid and the new maintenance-free bat- 
tery is lead-calcium." Both answers 
are wrong. So are many other explana- 
tions along similar lines that we've 
heard from  "'experts"—though there 
may be a germ of truth in each. To 
get reliable answers and the whole 
story for the many readers who have 
asked us about no-maintenance bat- 
teries, we sent writer Bob Gorman out 
to talk to the scientists and engineers 
in the research laboratories of all the 
major domestic battery manufacturers. 
You'll find your answers in his story 
beginning on page 114. 


B-1 gets the Collier Trophy 


The B-1 bomber [PS, May] was 
awarded the Collier Trophy this year 
"for highly successful design, devel- 
opment, management, and flight tests 
of the B-1 strategic aircraft system.” 
The Collier Trophy is awarded by the 
National Aeronautic Association each 
year for outstanding contributions to 
aviation. 


Listening faster 


The variable-speech-control (VSC) con- 
cept we told you about in our Jan- 
uary, 1975, issue is about to emerge 
on the commercial scene after nearly 
a dozen years and several million dol- 
lars in research and development. The 
system is a low-cost, electronic method 
of speeding up or slowing down re- 
corded speech without distortion. 
Since the average speaking rate is only 
about half as fast as the average read- 
ing rate, it ordinarily takes you about 
twice as long to listen to recorded 
speech as it does to absorb the same 
information by reading. With VSC on a 
tape recorder you can listen with the 


same speed—or in some cases twice the 
speed—as you can read. 

The recently formed. VSC company 
has acquired all patents, licenses, tech- 
nology, trademarks and rights to the 
variable-speech-control process and will 
shortly begin manufacture and market- 
ing throughout the world. The VSC 
company will also offer non-exclusive 
licenses to other manufacturers to ap- 
ply the technology to their own equip- 
ment. Two of the world's largest tape- 
recorder manufacturers, Sony and Pan- 
asonic, have taken licenses. 


ERDA seeks better solar ideas 


You may be able to help the Energy 
Research and Development Administra- 
tion develop better ideas on the de- 
sign and use of simple solar units for 
heating and cooling buildings. ERDA 
is ready to help pay for promising 
projects. As part of its plan for re- 
search and development of improved 


solar technology, ERDA will spend 
about $400,000 helping innovative 
homeowners, builders, and engineers 


develop designs for passive and hybrid 
solar systems. In passive systems, heat 
or cooling is transferred through a 
building by natural convection, con- 
duction or radiation [PS, Dec '76]. A 
hybrid unit is one that uses a minimum 
of automatic controls, fans, or pumps 
to improve circulation. To get the nec- 
essary instructions for submitting a for- 
mal proposal that ERDA might fund, 
write the agency, Washington, D.C. 
20545, and ask for PRDA-EG-77-D-29- 
0005. 


Tire-grading rule 


At long last it appears that the tire- 
quality grading system [What's News, 
April and July, '74] mandated in the 
vehicle-safety law passed in 1966 will 
go into effect. The go-ahead came re- 
cently when the Supreme Court let 
stand the decision of lower courts that 
a tire-quality grading system planned 
by the Department of Transportation is 
valid. A  consumer-information pro- 
gram is designed to give a comparison 
of tire-tread wear, traction, and heat 
resistance. Grade labels are to be at- 
tached to each tire so that you will 
have some idea of what you are pay- 


ing for when you comparison-shop 
for new tires. Performance levels will 
be established through testing on a 
standard course at a tire-testing ground 
near San Angelo, Texas. 


Power-saving flywheels 


A proposal to equip 200 New York 
subway cars with flywheel energy-re- 
covery systems developed from those 
tested on two cars in New York last 
year [What's News, April '76; PS, Feb. 
'74] has been made by the Garrett 
Corp. The cost of the program is 
estimated at $40 million, of which 80 
percent could be met by grants from 
the Urban Mass Transit Administra- 
tion. Two cars tested for some 14,000 
miles on the New York subway lines 
last year saved between 20 and 40 
percent of the power normally used by 
such cars. The flywheel-equipped cars 
save energy by using the energy nor- 
mally wasted as heat, by the brakes 
to spin the flywheel. The flywheel turns 
a generator to supply the burst of 
electric power needed to accelerate the 
train up to running speed after a stop. 
Improved new flywheel systems, more 
compact than those tested last year, 
have been installed in subway cars that 
are now running in tests at the Depart- 
ment of Transportation's test track near 
Pueblo, Colorado. 


Giant Wankel 


A four-rotor, 1500-hp, direct-injected, 
stratified-charge, Wankel-type rotary en- 
gine is being developed for the Navy by 
Curtiss-Wright Corp. The Navy plans to 
use two of the huge engines to power 
an advanced landing vehicle capable of 
carrying up to 34 men over water at 
25 to 40 mph and over land at 40 to 
55 mph. The engine will be designed 
to burn just about any liquid fuel 
that might be at hand: gasoline, diesel, 
or jet fuel. This Navy contract pro- 
vides a valuable opportunity to demon- 
Strate what advanced Wankel tech- 
nology can do in supplying horse- 
power in a compact package. 
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Smaller GM intermediates, 
new Ford compacts... 


A sneak preview of the 


778 cars 


POPULAR SCIENCE 


New engines, less weight 
help make these cars 
more fuel-stingy 


By JIM DUNNE 


For 1978, automakers will bring 
out 10 lines of smaller cars, and 
begin to ease out full-size models. 

The reason for the new wave of 
small cars is a government stan- 
dard that requires an 18-mpg fuel- 
economy average by each company 
during 1978. The easiest way to 
achieve that fuel-stingy level is to 
offer more small cars with high 
mpg ratings, and thus bring up the 
average. 

GM is revamping its complete 
A-body line. Models in the line, 
including Monte Carlo and Grand 
Prix, will be smaller, lighter, more 
fuel efficient. New V6 and four- 
cylinder engines, and a diesel, are 
also part of the GM package. 

Ford will introduce two new nif- 
ty compacts, Fairmont and Zeph- 
yr, to join the recently introduced 
Fiesta and Versailles, Extensive 
changes are planned in Ford’s 
light trucks, including a bigger 
Bronco. 

Chrysler's new subcompacts, Ply- 
mouth Horizon and Dodge Omni, 
will compete against Chevette and 
Fiesta. Disappointing sales of the 
Charger will be hyped by the intro- 
duction of a performance-oriented 
Magnum. 

American Motors will facelift 

Continued 


Replacement for Maverick is new com- 
pact Fairmont from Ford. It has a 105.5- 
in. wheelbase, and is designed to handle 
better than previous Ford compacts. 


Special Hi-Line model is prestige lead- 
er of revamped Ford pickup line. Its new 
front-end styling is shared with an all- 
new Bronco. 


Mercedes influence is evident in styling 
of new Zephyr. It replaces Comet and 
has same overall length as that car, even 
though its wheelbase is shorter. 


Pontiac's Grand Prix will have a V6 
available for the first time, The '78 car 
is 650 pounds lighter than last year's. 
It shares GM's A body with new Buick 
Regal, but it's the only one of new GM 
intermediates that has four rectangular 
headlights. Interior space in downsized 
78 will be about the same as '77 model. 


Influence of Pontiac TransAm is very 
much evident in '78 Chevrolet Camaro 
The specialty compact has undergone a 
major facelift. Rear spoiler gives it sport 
ier rear end, and the big rear-light sec- 
tion is striking. Up front, there's a new 
rubber bumper and a startlingly different 
plastic front end 


New Chevrolet Monte Carlo, surpris 
ingly similar to its look-alike brother 
Chevelle, has a polyurethane bumper for 
the first time. A new V6 will also be 
available in this model. Scaled-down 
car will be shorter, like all of General 
Motors' intermediates, but interior room 
will be about the same as last year's. 
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most of its lines. The debut of a 
small V8 for the Pacer is a 1978 
highlight. AMC plans to offer a 
more luxurious Matador model to 
compete in the full-size market, 
where sales have been below expec- 
tations. 

The widespread introduction of 
new models and engines will make 
1978 a confusing model year. The 


A higher grille on Pacer front end is 
new for '78, as drawing shows. The rea- 
son? To make more room for a new small 
V8 powerplant. 


changes will make it more difficult 
than ever to identify car lines. 
Here's how things shape up: 

€ Full-size. After the numerous 
model changes last year, GM's 
moves will be relatively low-key. 
Engine changes will make news. 
Buick will offer a turbocharged V6 
in some cars. Olds will make its 
350-cu.-in. V8 diesel available on 


Popular Oldsmobile Cutlass is another 
downsized GM intermediate. With a fast- 


WIDTH-69.8" 
WIDTH-76.9' 


back roof, it differs markedly from Cut- 
lass Supreme, which has a notchback. 


-— 108". 
ne” 


Dimensions of '78 Chevelle are com- 
pared with those of the '77. The '78's 
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192.5" 
209.7" 


interior dimensions equal or exceed the 
‘77's, except for hip and shoulder room. 


the 88 and 98. Chevy’s new V6 will 
show up in the Chevelle and the Le- 
Mans. 

Ford is marking time with its 
full-size lines until 1979, when they 
are scheduled to be downsized. 
The same is true at Chrysler, ex- 
cept that the full-size Gran Fury 
and Royal Monaco will be phased 
out sometime during the 1978 mod- 
el year, if not before. 

© Intermediates. GM makes the 
big news here with a new lineup 
of Chevelles, LeManses, Cutlasses, 
and Century/Regals built on a 
108-in. wheelbase—down from the 
112- and 116-in. of the 1977 line. 
Actually, the new line is smaller 
in some respects than GM’s com- 
pacts. Today’s Nova has a 111-in. 
wheelbase. In total length, the cars 
are about a foot and a half shorter 
than the current models. V6 en- 
gines from Buick and Chevrolet 
will completely replace the in-line 
six in these models. Buick’s turbo- 
charged V6 will be a premium en- 
gine in the Cutlass and Century/ 
Regal, though V8's will also be 
available. 

Except for the Magnum intro- 
duction, few changes are expected 
in the Ford and Chrysler inter- 
mediates. AMC will upgrade its 
Matador four-door considerably to 
compete in the full-size market. 

€ Compacts. Ford makes the big 
news with the all-new, low-price 
Fairmont and Zephyr, which re- 
place the Maverick and Comet. 
These models will have a 105.5-in. 
wheelbase and  194-in. overall 
length—about the same as the pres- 
ent versions. In the specialty com- 
pacts, Camaro has a new plastic 
front end, while Pacer has a rede- 
signed hood and grille that enlarges 
the engine compartment so that it 
will accept a V8. 

€ Subcompacts. Chrysler will 
offer two versions of its front-drive 
mini—the Plymouth Horizon and 
the Dodge Omni. The basic car is 
modeled from the Simca 1103, built 
by Chrysler of France. Using a VW 
four-cylinder engine, it will compete 
with the Chevette and Fiesta. 
Engineering 

Among a number of engineering 
firsts, the most important include 
Oldsmobile's 350-cu.-in. V8 die- 
sel, Buick's turbocharged 231 V6, 
Chevrolets iron-block V6, and 
Chrysler’s front-drive system in the 
subcompacts. 

It’s a little early to be selecting 
the car of the year for 1978, but 
Chrysler’s mini, Buick’s turbo- 
charged V6 Regal, and Ford’s Fie- 
sta are three top candidates. UG) 


Record cleaners 


wear and noise 


Many products now available 
can help preserve 

your costly disc collection 
and give better sound 


By HARRY MAYNARD 


Today’s better hi-fi systems repro- 
duce both recorded sound and dirt 
with astonishing clarity. And in a 
world of leap-frogging technology, 
improvements in one part of the hi- 
fi reproduction chain often throw 
the spotlight on several recorded 
disc problems. 

Modern records, although much 
better than discs made a few years 
ago, are still highly susceptible to 
dust, dirt, and static electricity. 
Quality discs have a highly pol- 


-new devices reduce 


ished surface, and their fine grooves 
can now carry much more informa- 
tion. For this reason, they must be 
kept immaculately clean to deliver 
the best sound with today's more 
compliant cartridges and much 
lighter tracking forces. 

Lately, there's been a prolifera- 
tion of products and advice on rec- 
ord care and preservation. A vari- 
ety of tone-arm-type and hand-held 
brushes, chemicals, static-reduction 
devices, and protective treatments 
are on store shelves. A new system 
popular in Europe lays down a fluid 
bath that the stylus rides in. 

Consider for a moment the com- 
plex task required of the phono- 
graph arm, cartridge, and stylus: 
A single stereo LP side usually has 

Continued 


To clean up your records and styli 
(clockwise from 12 o'clock): Discwasher 


brush with built-in fluid holder; Disc- 
washer SC-1 Stylus Cleaner with built- 
in inspection mirror; Lafayette Disc 
Cleaner with its own cleaning brush; 
Watts Disc Preener and Stylus Cleaner; 
Decca antistatic Record Cleaner (dis- 
played, with other arms, opposite nor- 
mal mounting direction); Watts Dust 
Bug arm with antistatic fluid; Audio- 
Technica AT-6002 arm with cleaning 
solution; Sound Guard buffer brush and 
dry-lubricant bottle; Realistic (Radio 
Shack) Hydro Stor with glass-bead core 
to maintain proper humidity on the plush 
velvet pad. 


About the author 


With considerable experience in combating 
record noise, Harry Maynard is a syndicated 
producer/moderator in the U.S. and Canada 
for radio programs “Sound Advice" and “Men 
of Hi Fi," and a contributing editor and writer 
on hi-fi topics for various magazines. 
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more than one-half mile of twisting 
grooves, smaller than a human hair, 
and constantly changing in depth 
and width. 

In this small world, the stylus, 
in its winding, constantly changing 
journey, contacts microscopic de- 
bris in its path much as a car con- 
tacts sticks and small rocks in the 
road. The material may be pushed 
aside. But more likely, with today's 
light tracking forces, debris is rid- 
den over and ground into record- 
groove side walls. Equally as bad, 
it adheres to the stylus as a gooey 
mixture. The obstacles your stylus 
encounters and picks up are what 
you often hear as crackles, pops, 
clicks, and other extraneous noise. 


Record-care research 


To minimize this problem, there 
are many levels of record care, rec- 
ord playing, and several different 
Schools of record cleaning, along 
with considerable controversy—as 
with most highly technological mat- 
ters. Fortunately, there has been 
new research involving the mechan- 
ical, electrical, and chemical as- 
pects of record and stylus care. 

My first advice toward better 
record care is to have a small, flex- 
ible, yet powerful lamp (my favor- 
ite is a Tensor) that can be placed 
near your turntable and focused 
onto disc surfaces. You will be sur- 
prised at the amount of debris and 
fingerprints you see—sometimes on 
a new disc you've just removed 
from its jacket. Just slipping a disc 
from its jacket, in some environ- 
ments, can generate electrostatic 
forces that attract a considerable 
amount of junk. 

Reducing electrostatic charges 
that build up as discs are handled 
and played is as important as re- 
moving dirt and debris. There are 
dual-purpose devices such as the 
Watts Preener Kit ($6.49), with an 
impregnated ionic compound in its 
internal core. The compound re- 
duces static buildup in a nylon roll- 
er pushed along in the direction of 
the record's grooves. The Preener 
is satisfactory for relatively clean 
or new records, but tends to leave a 
thin line at one point on the disc. 

AEC (Decca) has its Megafilare 
brush ($14.95) that has millions of 
tiny electrically conductive nylon 
bristles to reduce static without 
fluids or compounds. It, too, is ex- 
cellent on relatively clear, clean 
discs. The Staticmaster 500 ($13), 
from Nuclear Products, has a re- 
tractable three-inch-wide brush and 
a mildly radioactive polonium ele- 
ment; the combination reduces 
static and picks up some dust. 
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The latter two devices tend to 
leave a thin line of dust after being 
pushed along the record surface. 
A more expensive, single-purpose 
"static killer" is the  Zerostat 
($24.95), which looks and func- 
tions like a miniature pistol aimed 
at the disc. 

To remove all dust that can be 
seen on a disc, some perfectionists 
use elaborate vacuum systems, 
some costing over $500. Recent im- 
provements in the less-costly elec- 
tric Vac-O-Rec vacuuming system 
($29.95) enable it to do a good job 
of removing dust from records. I've 
found it leaves a somewhat quieter 
surface. 

Another disc-cleaning technique 
is what I call the chemical ap- 
proach. The Discwasher Group's 
approach has received many favor- 
able reviews. Discwasher offers a 
brush ($15) that, used with about 
three drops of a special fluid, goes 
beyond the good but limited job 
done by Preeners and other brushes. 

The argument against chemicals 
is that they eat away at the vinyl 
groove moldings, changing the orig- 
inal groove shape and producing 
damage and distortion. This has 
not been my experience. 

The counterargument of the 
chemical school, as stated by Dr. 
Bruce Maier of Discwasher: “No 
religiously applied stylus brush, 
turntable brush, or vacuum device 
will remove anything but larger 
dust particles. The smaller micro- 
dust and chemically adhesive prob- 
lems (fingerprints) will continue 
to block grooves and playback fi- 
delity." 

Fingerprints seem to get on my 
record surfaces no matter how 
carefully I handle them. Some au- 
dio critics I know even wear gloves 
when handling records. Discwash- 
er's brush and fluid removes both 
dust and fingerprints. 

For many years a standard meth- 
od of removing fingerprints (lipids 
or fats) was treatment with 50 per- 
cent alcohol and distilled water. 
But Dr. Maier and others say re- 
search indicates this treatment 
generates a permanent low-grade 
background static and injures vinyl 
acetate. 

The trick, according to the chem- 
ical school, is to use a small amount 
of fluid with a formula that's gen- 
tle but cleans deeply and also in- 
hibits the growth of microorgan- 
isms. Further, the solution must 
dissolve fats deposited by fingers 
and other sources and still leave 
delicate vinyl polymers flexible 
and strong. 

One feature I like in the Disc- 


washer system is the slanted, uni- 
directional fibers in the brush. The 
cleaning action of the brush seems 
to leave less of a debris line; also, 
Tve found no residue after the fluid 
dries. Discwasher's latest D3 fluid 
contains an antistatic agent. 

After a disc has been cleaned 
and static charges have been tem- 
porarily removed, a Watts Dust- 
Bug ($6.95) or similar device is an 
effective tool that grabs large dust 
particles and microscopic debris at- 
tracted to the disc by the steady 
buildup of static electricity. Other 
miniature tone-arm/brush-roller de- 
vices are AudioTechnica's AT-6002 
($12.95) and the Bibs Groove 
Kleen Tone Arm ($6.95). The 
more elegant and expensive Lin- 
Track ($25) moves in a straight 
line across the disc with a very 
low tracking force. 

An unusual device I've found ef- 
fective for quickly removing obvi- 
ous dirt and fingerprints on discs 
is the Pixall Cleaner ($7.95). 
Made in England and now being 
distributed in the U.S., it consists 
of a single three-by-2.5-inch roller 
with supporting bracket and handle. 
The roller has five feet of very strong 
adhesive wound around it. 


Mirror clean 


Its outer surface is cut away 
when covered with dirt and con- 
taminants. The roller is covered 
with an acetate cover when not in 
use. To clean a record, which takes 
less than a minute, you lay the disc 
on a record jacket and roll from 
the inside to the outer edge of the 
disc with about six quick passes. 
Care must be exercised not to con- 
tact the label, or the very powerful 
adhesive will pull it off. I have no- 
ticed no deterioration of the sound 
with Pixall As an experiment, I 
applied fingerprints to a mirror; in 
two passes the fingerprints vanished 
with no visible residue. 

What about washing a record? 
Here expert opinion is mixed. My 
own view is to wash a record only 
when less drastic cleaning methods 
have failed to achieve results. 
Spilled liquids may leave a hard 
residue that sometimes can be re- 
moved only with washing. Use a 
mild dishwasher detergent: two 
drops to four pints of water in a 
shallow basin. Watts supplies a 
$7.95 nylon brush with superfine 
bristles for washing discs. 


Compound loss 


Always wash in the direction of 
the record grooves, never across. 
Rinse with distilled water. Dry 
first with a lintless cotton cloth. 


Finish drying with a Watts Preener 
Roller, or Discwasher-type brush. 
Tve found that washing sometimes 
fails to bring back sonic sparkle. 
Some poorer discs, made during the 
vinyl shortage, are better played 
dirty. Apparently, some records 
lose some of their vital compounds 
and plasticizers when washed, leav- 
ing an audibly inferior surface. 

Perhaps the most advanced meth- 
od of record use is the “wet-play” 
system. For example, the Lenco- 
clean system ($13.95) , developed by 
Swiss scientists F. A. Loescher and 
F. M. Hirsch, contains an arm with a 
Storage reservoir, and uses a fluid 
consisting mostly of pure ethyl al- 
cohol and distilled water. The fluid 
is laid down ahead of the stylus by 
a small plastic brush with a head 
that controls the amount of fluid 
released. The stylus rides in a bath 
of fluid that dries quickly. 

One of the claimed and well- 
documented virtues of the system 
is that heat and friction are dra- 
matically reduced at the point of 
contact between stylus and disc. 
'This contact may generate consid- 
erable heat, since stylus pressure 
can amount to thousands of pounds 
per square inch. Electrostatic 
charges are reduced as well by the 
humid environment. 

In a comparison test of dry ver- 
sus wet play, with styli cleaned af- 
ter every 20 plays, 2000 plays were 
achieved with the wet method, ver- 
sus 1200 for the conventional dry 
technique before any audible sound 
deterioration could be detected. 
The dry-play records were washed 
after 500, 1000, and 2000 plays to 
eliminate dust that got onto the 
record when the cover was opened 
for stylus cleaning. The wet-play 
records were not cleaned. 

My own reaction to the Lenco- 
clean system is that it’s a record- 
playing technique for perfection- 
ists: people who play records with 
the dust cover down and take im- 
peccable care of their discs. 

The whole wet-playing technique 
goes against some accepted lore: 
that the process will age, oxidize, 
and leach out vital record lubri- 
cants and stabilizers, leaving deli- 
cately polished disc surfaces with 
“molecular holes.” Further, that 
the stylus will “wick up” and liter- 
ally short out (and permanently 
ruin) a magnetic cartridge. Or, that 
the capacitance of some cartridges 
will change, giving the illusion of 
boosted and clearer highs. I can’t 
prove that these claims aren’t valid. 
But using a wide range of cartridg- 
es, I’ve had none of these experi- 


(right) in photos made by RCA. Debris 
in grooves and a worn stylus greatly 
accelerate wear of fine groove structure. 


Pitted and worn ultrasonic (rear-chan- 
nel) groove pattern on CD-4 record is 
contrasted with perfect new pattern 


Special fluid applied to Watts Dust Bug 
minimizes static buildup, while bristles 
pick up debris as discs spin. 


Retractable brush in Discwasher's SC-I 
stylus cleaner has bristle density that 
whisks away debris stuck on styli. 


Leading edge of Discwasher brush is 
dampened with antistatic cleaning fluid 
to remove dust and fingerprints. 


Metered spray into each corner of Disc- 
washer's Pro Disc deposits a dry pro- 
tective film on precleaned discs. 


Fluid bath of alcohol and distilled wa- 
ter is laid down ahead of stylus with 
Lencoclean arm to reduce wear. 


Piezoelectric cell in Zerostat produces 
antistatic high voltage when the “‘trig- 
ger” is squeezed. 


JUNE 1977 |: 81 


This balloon, launched from Palestine, Texas, will seek out minute quantities of chemicals in the atmosphere. 


Why are they banning 
fluorocarbon propellants? 
There's an incredibly complex 
story behind the headlines 


By ED EDELSON 


A huge, 500-foot-diameter balloon 
lifts off slowly through the early 
morning mist of eastern Texas, 
starting on a flight that will take it 
150,000 feet up, to the edge of the 
atmosphere. A WB-47-F rumbles 
down the runway of an Air Force 
base in New Mexico. A small rock- 
et is launched into the chill air at 
Poker Flat, Alaska. A supersonic 
Concorde jetliner takes off from 
London, carrying a packet of sci- 
entific instruments in addition to 
its transatlantic payload. Design 
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engineers in the refrigeration in- 
dustry begin an anxious study of 
their products. And television com- 
mercials for hair spray begin prais- 
ing the virtues of “the pump." 

All of these are parts of perhaps 
the greatest practical challenge for 
Science and technology that the 
world has ever known. The stakes 
are almost unbelievably high: hun- 
dreds of thousands of jobs in indus- 
tries with billions of dollars of 
sales a year. The risk of higher can- 
cer rates for millions of Americans. 
And maybe, just maybe, the sur- 
vival of life on earth. 

It's been a little more than three 
years since two scientists at the 
University of California said that 
we could be destroying the earth's 
fragile ozone layer with chemicals 
called fluorocarbons. The immedi- 
ate response from most people was 


puzzlement. What's an ozone layer? 
What's a fluorocarbon? Now most 
of us know. It is not comforting 
knowledge. 

The improbable notion that some- 
thing as trivial as the propellant in 
spray cans of underarm deodorant 
could destroy our basic protection 
against deadly ultraviolet radia- 
tion from the sun now has been ac- 
cepted by an official committee of 
the National Academy of Sciences. 
There still is margin for error— 
margin enough for some scientists 
to argue that the threat could 
prove to be minor—but our govern- 
ment is taking the threat very seri- 
ously indeed. 

Three federal agencies are work- 
ing on regulations that would effec- 
tively ban fluorocarbons, first in 
most aerosols, later perhaps in re- 
frigeration and air conditioning. 


Fourteen agencies have joined to 
investigate the incredibly complex 
process by which fluorocarbons 
interact with the ozone layer. 
Through the State Department, 
other nations are in the act. The 
only development that could stop 
the juggernaut is a discovery that 
somehow upsets the fluorocarbon- 
ozone theory—a discovery that most 
Scientists now regard as highly un- 
likely. 

But everything about this story 
is unlikely. No class of chemicals 
had been more widely investigated 
than the fluorocarbons, which were 
valued precisely because of their 
inertness and harmlessness. The 
alarm was sounded on the basis of 
purely theoretical calculations that 
were totally unsupported by atmo- 
spheric measurements. 'The danger 
was discovered almost by chance. 
And the contrast between the minor 
nature of the cause and the devas- 
tating effect—the destruction of the 
ozone layer—is so great as to be al- 
most incredible. 

The existence of the ozone layer 
has been known for just about a 
century. About 10 miles above the 
earth’s surface, where the part of 
the atmosphere called the strato- 
sphere begins, you start finding sig- 
nificant amounts—meaning bare 
parts per million—of this three- 
atom molecule of oxygen. The 
ozone layer, or, more accurately, 
the "ozone shield"—because the 
ozone molecules are intermingled 
with those of all the other gases— 
is densest between about 12 and 20 
miles up, where you can find per- 
haps 12 parts per million of ozone. 

The way in which ozone is 
formed was discovered in the early 
1930's. The shorter—and, to living 
things, deadlier—wavelengths of ul- 
traviolet radiation from the sun 
break apart the two-atom molecules 
that make up most of the oxygen 
in the atmosphere. Free oxygen 
atoms combine with oxygen mole- 
cules to form ozone. There is a nat- 
ural balance between the amount 
of ozone created and the amount 
that is destroyed, so an equilibrium 
is created. 

It isn't anything like a perfect 
equilibrium. Measurements have 
found some impressively large vari- 
ations in the ozone layer. There 
seems to be a five-percent variation 
Írom decade to decade, probably 
related to the 11-year sunspot cy- 
cle. At mid-latitudes, there's a 10- 
percent daily variation in the sum- 
mer and five-percent in the winter. 
Add to all this a yearly variation 
that can be as great as 25 percent, 
and you realize that the ozone lay- 


er is a living, breathing creature. 

Considering that all the ozone 
in the upper atmosphere could be 
compressed by ordinary atmospher- 
ic pressure to a layer about as thick 
as a dime, its presence has profound 
effects. By sopping up ultraviolet 
radiation, the ozone layer literally 
acts as a shield for life on earth. 

Ozone absorbs the shorter-wave- 
length (290 to 320 nanometers) and 
more energetic ultraviolet radia- 
tion, the sort that can do enough 
damage to the skin to cause severe 
sunburn or skin cancer. Chemi- 
cally, the ozone molecule is called 
a "resonance hybrid," which means 
that its three oxygen atoms are 
held together by chemical bonds 
that are intermediate between the 
double bonds between the two 
atoms in the common Oz molecule 
and a single bond. The absorption 
of UV energy permits the forma- 
tion of this intermediate bond in 
ozone. 

The absorption of UV radiation 
by ozone also helps keep the strato- 
sphere warmer than it would be 
otherwise. (The stratosphere is 
marked off from the troposphere, 


GG... the greatest practical 
challenge for science and 
technology that the world 
has ever known 99 


the lower part of the atmosphere, 
because temperature surprisingly 
begins to rise with increasing alti- 
tude at that point.) 

* If this were a movie, the audi- 
ence would be startled to see the 
scene shift suddenly from the rare- 
fied academic discipline of atmo- 
spheric dynamics to the down-to- 
earth mechanics of the General Mo- 
tors research laboratory. In 1928, 
Thomas Midgley, Jr., famous for 
the discovery that put tetraethyl 
lead in gasoline, was told by 
Charles F. Kettering, head of R&D 
at General Motors, that the world 
needed a better refrigerant. Am- 
monia, hydrocarbons, and carbon 
dioxide, the most commonly used 
refrigerants, were unsatisfactory 
because they were either toxic, in- 
efficient, or flammable. 

Mostly by design but partly by 
luck, Midgley and his colleagues 
came up with a class of chemicals 
that should properly be called 
chlorofluoromethanes (CFM’s) be- 
cause of the elements they contain. 


By 1931, a company jointly owned 
by GM and Du Pont was manufac- 
turing the fluorocarbons called tri- 
chlorofluoromethane, chemical for- 
mula CFE;Cl, and trichloromono- 
fluoromethane, chemical formula 
CFCl;. Du Pont (which bought out 
GM’s interest in 1949) calls the 
group Freons, and identifies them 
by number: CFCl, is Freon-11; 
CF;Cl; is Freon-12. 


Industries built on Freon 


In a word, the Freons are per- 
fect. They are not toxic. They are 
not flammable. They don't explode. 
They absorb and release heat quite 
nicely. The refrigeration and air- 
conditioning industry of the United 
States and the world is built on 
Freons. 

After World War II, other uses 
for Freons began to emerge. GI's 
in World War II had become fa- 
miliar with “bug bombs” that used 
fluorocarbons as propellants for 
insecticides. The big breakthrough 
came with the invention of a low- 
pressure valve that made fluoro- 
carbons usable in ordinary cans, 
rather than the thick-walled con- 
tainers needed before them. With 
hair sprays, deodorants, antiper- 
spirants, and the like being pack- 
aged in aerosol spray cans, fluoro- 
carbons took off. By 1973, produc- 
tion was more than 1.8 billion 
pounds annually, half in the U.S. 
and half abroad, and was growing 
at better than 10 percent a year. 

It seemed harmless enough. 
True, someone with an urge for 
self-destruction could do himself 
harm by inhaling a fluorocarbon, 
but some effort was required. The 
Freons were studied quite careful- 
ly, and seemed basically safe. In 
particular, the Navy did much re- 
search on the health effects of Fre- 
ons and approved the use of spray 
cans in nuclear submarines, which 
use essentially the same air supply 
for a 60-day submerged cruise. 

The thread that was to draw to- 
gether these two apparently unre- 
lated stories began with a study of 
— you'll never guess—fertilizer. Paul 
Crutzen, a Dutch meteorologist 
then working in England (he is 
now at the National Center for At- 
mospheric Research in Boulder, 
Colo.), developed a theory about 
possible damage to the ozone layer 
from the nitrogen in fertilizers. Ac- 
cording to Crutzen's theory, the 
nitrogen could drift to the strato- 
sphere and act as a catalyst to de- 
stroy ozone faster than it was cre- 
ated naturally. 

‘That was interesting—and scary 

Continued 
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The stakes are almost unbelievably high: hundreds of thousands of jobs... 


—enough. But things really began 
to warm up when an unconvention- 
al atmospheric scientist at the Uni- 
versity of Arizona, James McDon- 
ald, said that the supersonic trans- 
port could convert the nitrogen and 
oxygen of the atmosphere into ni- 
trogen oxide, an efficient ozone-re- 
mover. The time was the early 
1970's, when the SST issue was be- 
Íore Congress, and even though 
McDonald was a champion of un- 
usual causes (he was a staunch be- 
liever in UFO's; tragically, he later 
committed suicide), the ozone ques- 
tion won enough scientific support 
to play a role in the defeat of the 
SST. Eventualy, a three-year 
study by the Department of Trans- 
portation concluded that a 500-air- 
craft fleet of SST's of the kind pro- 
posed by the U.S. would reduce 
the ozone layer by 20 percent in 
15 years. Concorde flights are safe 
only because there are so few of 
them. 

Suddenly, scientists were paying 
attention to the ozone layer. Using 
data from a Nimbus weather satel- 
lite, Crutzen found that a large 
solar flare in 1972 had doubled the 
amount of nitrogen oxides in the 
polar regions, thus temporarily re- 
ducing the ozone layer by 18 per- 
cent. That was the first definite 
evidence that the ozone could in- 
deed be destroyed if the right—or 
wrong—chemicals were injected in- 
to the stratosphere. 

Then a new and depressing di- 
mension was added to the horrors 
of nuclear war by calculations 
showing that hydrogen bombs could 
increase the concentration of nitro- 
gen oxides. If enough H-bombs are 
exploded, the ozone screen will be 
stripped away entirely, and the 
world would be bathed with killing 
ultraviolet radiation. 

Freons entered the picture by 
one of those improbabilities on 
which this whole story is built. 
James Lovecock, a British scientist 
most noted for devising an instru- 
ment that could detect gases in 
concentrations of parts per trillion, 
was doing climatic research in the 
1970's. He wanted to find a stable 
gas that could serve as a tracer for 
atmospheric studies. The fluorocar- 
bons seemed a logical choice, since 
their leading characteristic was in- 
ertness. Presumably, the Freons 
that were being squirted out of 
aerosol cans and leaking out of re- 
frigerators were just lying around 
the lower atmosphere, doing noth- 
ing in particular. When he looked, 
Lovecock could find a few parts per 
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trillion of Freon in the air just 
about anywhere on earth. 

That fact came to the attention 
of F. Sherwood Rowland, an atmo- 
spheric scientist at the University 
of California at Irvine. With a col- 
league, Mario J. Molina, Rowland 
set out to calculate whether Freon 
was really as indestructible as all 
that. Their calculations showed 
that fluorocarbons 11 and 12 are 
indestructible, all right—but only in 
the lower atmosphere. In the strato- 
sphere, the calculations showed, the 
same ultraviolet light that creates 
ozone splits the fluorocarbons. One 
of the elements released in this 
process is chlorine, which is an 
amazingly efficient destroyer of 
ozone. À single atom of chlorine 
can assist the destruction of at least 
10,000 and maybe as many as 50,- 
000 ozone molecules before it is re- 
moved from the stratosphere, Row- 
land and Molina calculated. 

They published their results in 
Nature, the British science journal, 
in June, 1974. According to Row- 
land and Molina, if fluorocarbons 
were released into the atmosphere 
at the 1973 rate indefinitely, some- 
where between seven and 13 per- 
cent of the ozone shield would be 
destroyed before the stratosphere 
would reach a new equilibrium. 
Larger releases—keep in mind the 
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annual 10-percent growth rate of 
fluorocarbon production—would 
mean more ozone destruction. The 
warning was clear. 

It shook the industry. Du Pont 
spokesmen began pointing out that 
industries with total annual sales of 
$8 billion were being threatened 
by theoretical calculations that ad- 
mittedly had little or no supporting 
experimental evidence. Industry 
created a Council on Atmospheric 
Sciences and an Aerosol Education 
Bureau, started sponsoring atmo- 
spheric research, assiduously gath- 
ered data, and publicized any scrap 
indicating that the Rowland-Mo- 
lina theory was wrong. 

Then, as now, it was by no means 
an open-and-shut case. The more 
scientists looked, the more they 


became aware of the gaping holes 
in their knowledge of the upper at- 
mosphere in general and the ozone 
shield in particular. 


Testing Rowland's theory 


The theory could not be proved 
or disproved by a direct measure- 
ment of ozone concentrations. Aside 
from the fact that past records of 
ozone concentration were grossly 
inadequate, the scientists would be 
looking for a variation of less than 
one percent in ozone concentration, 
when normal swings in concentra- 
tion were 20 percent and more. 

The only way to check out the 
theory is to determine the con- 
centrations of a whole series of 
compounds whose existence or non- 
existence at various levels of the 
atmosphere is predicted by the 
theory. That involves a large num- 
ber of major chemical reactions 
among dozens of substances that 
are present sometimes in parts per 
billion of air, more often parts per 
trillion. It is a field in which a sci- 
entist feels quite pleased if an ex- 
perimental result comes out within 
40 percent of the predicted value. 

The permutations and combina- 
tions seem endless. To oversimpli- 
fy, industry acknowledges that the 
chlorine atom is an ultra-efficient 
catalyst of ozone destruction. In- 
dustry would like to find some weak 
link in the chain of reactions by 
which chlorine atoms are released 
in the stratosphere in the amounts 
predicted by Rowland and Molina 
—some “tropospheric sink" that 
swallows up fluorocarbons at low 
altitudes, some reaction by which 
chlorine becomes bound to other 
compounds at any altitude. 

While industry looked, govern- 
ment organized. One of the first 
steps was the formation of an inter- 
agency task force on Inadvertent 
Modification of the Stratosphere 
(IMOS), which included the 14 
government agencies that had some 
interest in the ozone layer. The 
National Academy of Sciences ap- 
pointed a committee to investigate 
the whole matter; its report, it was 
felt, would be definitive. 

While all this was going on, the 
war of words—and of data—was be- 
ing fought in the quiet, bitter way 
possible only in the world of sci- 
ence. 


Ultraviolet and skin cancer 


One front of the battle concerned 
skin cancer. The ultraviolet radia- 
tion in sunlight causes skin cancer. 
There are literally hundreds of 


billions of dollars ... and maybe, just maybe, the survival of life on earth 


thousands of cases of skin cancer in 
the United States annually, and 
the incidence is increasing as more 
Americans move to the Sunbelt 
and spend more time seeking tans. 
A standard textbook will tell you 
that a one-percent decrease in 
ozone concentrations will mean a 
two-percent increase in ultraviolet 
and hence a two-percent increase in 
skin cancer. 

Industry spokesmen countered 
by saying that most skin cancers 
could be prevented by wearing a 
hat or cured by simply being 
snipped off. The only dangerous 
form of skin cancer is the kind 
called malignant melanoma, the 
argument went, and the incidence 
of melanoma is not related to sun- 
light. The counterargument was 
that some evidence for a relation- 
ship between melanoma and sun- 
light had been found, and that any 
kind of cancer, even snippable skin 
cancer, did no one any good. 

Then there was the day-night 
argument. Some scientists pro- 
duced data showing that the rate 
of ozone destruction is low if cal- 
culations assume a “constant sun” 
running 24 hours a day at half in- 
tensity. Rowland replied that these 
calculations are simpler, but that 
the more complex calculations that 
include the day-night cycle predict 
twice as much ozone destruction. 


Hydrochloric acid readings 


Perhaps the most important dis- 
pute concerned the theory that the 
chlorine atoms would combine in 
the atmosphere to form chlorine 
nitrate, which is harmless to the 
ozone. 

One way to test that theory is 
to look for chlorine nitrate in the 
atmosphere. Another way, just as 
good, is to look for hydrochloric 
acid, HCl. An atom of chlorine that 
forms HCl will go on to destroy 
ozone, according to Rowland's the- 
ory. A low concentration of HCl 
means that the reactions are follow- 
ing another route that ends in pro- 
duction of harmless chlorine ni- 
trate. 

That possibility came very much 
alive when an experiment flown in 
the winter of 1975-76 by Allan L. 
Lazrus and others at the National 
Center for Atmospheric Research 
found unexpectedly low concentra- 
tions of HCl. The Council on At- 
mospheric Research, the industry 
group, then called a press confer- 
ence in New York in May, 1976, 
to say that the rate of ozone de- 
Struction was 80 percent to 90 per- 


cent lower than the theory had pre- 
dicted. The  fluorocarbon-ozone 
story was over, the industry spokes- 
men said. 

But just about that time, Lazrus 
was sending a “dear colleague” let- 
ter telling fellow scientists that the 
HCl reading was wrong. Someone 
had put the wrong amounts of re- 
agents in the instrument, and the 
hydrochloric acid reading was 2.2 
times lower than it should have 
been. The same month, Philip L. 
Hanst, a senior scientist with the 
Environmental Protection Agency 
in North Carolina, looked at infra- 
red absorption spectra of strato- 
el 
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ne a ea 
sphere air and said they “fail to 
indicate chlorine nitrate at any alti- 
tude.” 

The National Academy of Sci- 
ences report came out last Septem- 
ber. The report estimated that if 
the 1973 level of fluorocarbon re- 
lease were maintained, the ultimate 
ozone depletion would be about 
seven percent, the lower limit of 
the original Rowland-Molina esti- 
mate. However, the committee said 
the uncertainties were so great that 
the range of ozone destruction 
could be anywhere from two to 20 
percent. 

The report also warned about 
the effect of fluorocarbons on the 
world’s climate. Fluorocarbons ef- 
fectively trap radiation from: the 
earth, the committee said, warming 
the lower levels of the atmosphere. 
*A condition of long-continued 
growth of CFM (fluorocarbon) re- 
leases of as little as a few percent 
per annum would, to the best of our 
present knowledge, lead ultimately, 
perhaps in a century or two, to cli- 
matic change of drastic propor- 
tions," the report said. 

The report also had bad news 
about skin cancer. It linked ozone 
depletion to an increased incidence 
of ordinary skin cancer and said 
the link to deadly melanoma is 
strong enough for it to be treated 
as a serious health hazard. 

But, presumably with one eye on 
the economic importance of fluoro- 
carbons, the report said that an im- 


mediate ban was not needed. A 
two-year delay would cause an in- 
crease in ozone depletion of no 
more than 0.2 percent, the report 
said, and the time could be used to 
get more accurate readings of what 
is happening in the atmosphere. 


Warning: harmful to health 


That two-year delay seems to be 
what is in store for us, although it 
will be accomplished in the won- 
drous way typical of the federal 
government. Three agencies, the 
Food and Drug Administration, the 
Consumer Product Safety Commis- 
sion, and the Environmental Pro- 
tection Agency, all have pieces of 
the regulatory action. In October, 
Dr. Alexander M. Schmidt, then 
FDA commissioner, announced 
that his agency would propose “an 
orderly phaseout of all nonessen- 
tial uses of fluorocarbon propel- 
lants" in the products covered by 
FDA, which include about 80 per- 
cent of all aerosol products. “Given 
the effects on human health, even 
a two-percent ozone depletion from 
‘unessential’ uses of fluorocarbons 
is undesirable," Schmidt said. 

Food and Drug published its 
proposed regulations in April. They 
include a requirement that any 
aerosol using fluorocarbons should 
carry a statement: “Warning. Con- 
tains a chlorofluorocarbon that may 
harm the public health and environ- 
ment by reducing ozone in the up- 
per atmosphere." Industry and oth- 
ers get a chance to comment be- 
fore FDA issues final regulations, 
probably some time this fall. Mean- 
while, FDA people have been hold- 
ing weekly meetings with people 
from EPA and CPSC, which may 
also issue their own regulations. 

That’s for aerosols. Refrigerants 
are a tougher question, and it may 
take another year to work up those 
regulations. 

But the impact of the National 
Academy of Sciences report is be- 
ing felt already. Fluorocarbon pro- 
duction is down. Production figures 
tend to be closely guarded by pro- 
ducers, but the best information 
available indicates that production 
of F-11 and F-12 dropped to 1.65 
billion pounds in 1975, down about 
15 percent from 1974, and that the 
decrease is continuing. 

“Today, somewhere between 30 
and 35 percent of aerosol cans con- 
tain fluorocarbons,” said Vincent 
Carberry of Precision Valve Corp., 
which makes about half the world’s 
spray-can valves. “It used to be 
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about 48 percent. Many marketers 
have switched to either hydrocar- 
bons or carbon dioxide." 


Search for a substitute 


There are real problems with 
antiperspirants, hair sprays, and 
deodorants, which account for 
about half the total consumption of 
fluorocarbons. Nobody has been 
able to find anything as stable and 
nontoxic as the fluorocarbons. But 
the cosmetic industry is in a mad 
scramble to come up with a new 
propellant. *You can be sure that 
if any product uses a fluorocarbon, 
the marketer is working hard to 
develop a substitute," Carberry 
said. 

The refrigeration and air-con- 
ditioning industry is in an even 
tougher bind. According to Herbert 
T. Gilkey of the Air-Conditioning 
and Refrigeration Institute, the 
industry uses about 300 million 
pounds a year of fluorocarbons. 
About two-thirds of that amount 
is replacement material for fluoro- 
carbons that leak into the atmo- 
sphere, Gilkey said. 

About 56 percent of that is F-12, 
which is used mostly in home re- 
frigerators, automobile air condi- 
tioners, water coolers, and similar 
small equipment. Another six per- 
cent is F-11, which goes into big 
cooling systems, the kind used in 
office buildings. The most interest- 
ing fluorocarbon is F-22, which ac- 
counts for 30 percent of the total 
and goes into home-size central air 
conditioners and supermarket re- 
frigerators. (The other eight per- 
cent, if you've been adding, is a 
mix of minor fluorocarbons.) 


Freon-22 


F-22 is interesting because a hy- 
drogen atom has been substituted 
for a chlorine atom in its molecule. 
That makes F-22 break down more 
readily in the lower atmosphere, 
which means it might have only 
one-tenth the ozone-destroying ca- 
pabilities of F-11 and F-12. Unhap- 
pily, F-22 can't be substituted for 
F-11 and F-12 just like that. There 
are complications. 

Because F-22 has that hydrogen 
atom, it has a lower density and 
a lower specific heat than the oth- 
er two fluorocarbons, Gilkey ex- 
plained. If you use F-22 in a small 
refrigerator, it gets hot enough to 
cause burnout. Some manufactur- 
ers tried to correct that flaw by 
building two-stage compression sys- 
tems. “It appeared to be successful, 
but when the new designs were put 
into production and the equipment 
was put into use, the equipment- 
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failure rate became intolerable,” 
Gilkey said. “The apparent reason 
was that equipment installers and 
service personnel were unable to 
cope adequately with the new sys- 
tems." 

It was the same story when F-22 
was tried in automobile air condi- 
tioners. Not only did the compres- 
sors burn out, but F-22, being a 
stronger solvent than F-12, ate 
through the hoses. 

So the industry is back looking 
for that nontoxic, nonflammable, 
nonexplosive compound with just 
the right characteristics. “All the 
work I've heard about says there 
is no safe, economic substitute,” 
Gilkey concluded. Rather gloomily, 
the industry is waiting to see the 
sort of regulations that emerge next 
year. 

But it must be pointed out that 
the case against the fluorocarbons 
is not entirely closed as yet. True 
enough, as pointed out by Ralph 
Cicerone of the University of Mich- 
igan, one of the leading scientists 
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in the field: The measurements 
done since the National Academy 
of Sciences report was issued “have 
shown that the predicted interme- 
diates are there in about the right 
concentrations to fit the predic- 
tions." 


When will we know? 


But it still may take the better 
part of a decade, maybe even lon- 
ger, to nail the lid completely shut. 
Hugh Albers, executive secretary 
of the Interdepartmental Commit- 
tee for Atmospheric Sciences, 
which is coordinating the govern- 
ment's research program, expects 
that the current spending level of 
$22 million will be maintained for 
the foreseeable future. 

"It's lucky that we have had a 
fairly healthy program of research 
in the upper atmosphere for some 
time," he said. “If not, we'd really 
be in the dark on ozone. It's too bad 
it wasn't bigger and sooner. We 
might not have come to the crisis 
we have now if we'd started 10 
years ago." 

Albers agrees that the measure- 
ments so far “all seem to fall 


around the seven-percent number" 
for ozone depletion. But he warns, 
“The problem is that we still have 
not measured the normal amounts 
of all the constituents in the strato- 
sphere that we need to measure to 
say that the theory is right. 

“Most models generate between 
25 and 30 intervening substances," 
Albers went on. “Most of those are 
present in parts per trillion. If we 
find a break in the chain, that 
would say that something is hap- 
pening that we don't expect." 

Albers says that you simply 
can't plan more than five years 
ahead in a field where there are so 
many uncertainties. *But a sub- 
stantial part of the scientific com- 
munity feels that we have to go 
through a complete solar cycle, 11 
years from solar maximum to solar 
minimum, to be sure what the to- 
tal picture is like." 


Other threats to the ozone 


There are other reasons for con- 
tinuing the observations. Fluoro- 
carbons are not the only threat to 
the ozone layer. Man is releasing 
small amounts of bromine-contain- 
ing compounds, for example, into 
the atmosphere; there are indica- 
tions that bromine catalyzes ozone 
destruction 50 times more effec- 
tively than chlorine. Data are need- 
ed on the nitrogen cycle, on the 
sulfur cycle, on other sources of 
chlorine. 

If things continue on their pres- 
ent course, if no break in the chain 
is found, the atmospheric research 
program will be going on well after 
the use of fluorocarbons has been 
reduced drastically by government 
regulation. We are getting a crash 
course on atmospheric sciences, us- 
ing all the balloons, rockets, air- 
craft, satellites, telescopes, and oth- 
er instruments modern science has 
to offer. And right now, it seems 
that we are learning our lesson 
only just in time—and that's if we're 
lucky. 

Any fluorocarbon story has to 
end on a note of uncertainty. 
""There is very little room for doubt 
in my mind, but it isn't completely 
proven," says Cicerone. “We’ve 
learned very fast, but we still don't 
have a complete picture. 

“Tm convinced enough to believe 
that the regulations are well-found- 
ed and that we are taking unneces- 
sary risks by using these chemicals. 
But, as a scientist, I am not com- 
pletely convinced that it is proven. 
As long as we don't know the basic 
geochemical cycle of these ele- 
ments, we won't really know what 
we're doing." 


Garden 
tractors 


„think small 
and save 


How to determine what size 
is best for your lawn— 
and your pocketbook 


By E. F. LINDSLEY 


If $20 an hour sounds like a lot 
of money for cutting your grass, 
recheck your costs. With a big ma- 
chine, you may very well be spend- 
ing that much or more—not count- 
ing gas, oil, or repairs. Our sample 
estimate table shows how. And it 
shows that a smaller tractor with 
a narrower cut may actually do 
more work for less money. That's 
why this year many smart buyers 
are taking a hard second look at the 
redesigned eight- and 10-hp trac- 
tors. They’ll cut grass just about as 
fast as the big 12- and 16-hp brutes 
—and for considerably lower cost. 

Make no mistake; most of these 
smaller rigs are strictly grass 
cutters with no real gardening 
or "ground-engaging" capability. 
Many, however, can do a fairly sat- 
isfactory (although not impressive) 
job of light dozing and snowthrow- 
ing. Some—those with more than 
three forward gears—can do a lot 
better, providing they are equipped 
with wheel weights, weight boxes, 
and chains to take advantage of 
their extra gear ranges. 


Estimating your needs 


For really heavy-duty gardening 
and landscaping, you still need the 
extra power and huskiness of a big 
tractor, but most home tractors are 
used mainly for grass cutting. One 
way to estimate which size tractor 
is best for you is to divide its de- 
preciated cost over its working 
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Three power takeoffs and 10-hp engine 
make the Allis-Chalmers 810 a garden 
tractor as well as a lawn tractor. 


xo, 
P" 
v. 


Exceptionally rugged eight-hp Ariens 
with Hydro drive can handle snow, too. 
It's important to use tire chains, also. 


Basic eight-hp AMF lawn cutter with 
32-inch deck can also be purchased with 
rear-discharge deck for sweeper. 


Basic Bolens lawn tractor can be fitted 
with dual-speed kit. The model is quiet, 
and has a good steering system. 


Big wheels, four 
speeds, and power 
takeoff to drive 
tiller gives this 
Case 210 added 
versatility. Tractor 
also has antivibe 
motor mounts. 
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PS BUYER'S GUIDE TO THE '77 LAWN TRACTORS 


Maker or Name or Forward Elect. Max. width Implements 
seller model Hp Trans. speeds start of cut (in.) available Features. 
ALLIS- 608LT 8 Gear 3 No 36 Two-blade cutter 
CHALMERS 808GT 8 Gear 3 Yes 42 Tiller, dozer, 36" Front, center, and rear 
‘snowthrower PTO 
810GT 10 Other features same as 808GT 
710 10 Gear 6 Y 48 Tiller, dozer, 42" 540-rpm PTO available 
snowthrower, plow for stationary equipment 
AMF 1281 8 Gear 3 Yes 36 Snowthrower, dozer 32" RD (rear discharge) 
available 
1284 3 Yes 42 Snowthrower, dozer 
ARIENS S8G 8 Gear 3 Yes 36 Snowthrower, dozer Headlights available 
S8H 8 Hydro Inf. Yes 36 Snowthrower, dozer Headlights available 
$10G 10 Gear 4 Yes 48 Snowthrower, dozer Electricacceleratorclutch 
BOLENS G8 8 Gear 3 Yes 32 Snowthrower, dozer Dual-speed kit available 
G9 8 Gear 6 Yes 38 Ground engine attachment  Gear-drive mower 
Glo 10 Gear 6 Yes 38 Ground engine attachment Hydraulic lift available 
CASE 108 8 Gear 3 Yes 34 Snowthrower, dozer Headlights available 
210 10 Gear 4 Yes 44 Snowthrower, dozer, Mechanical drive tiller 
tiller 
220 10 Hydro Inf. Yes 44 Snowthrower, dozer, Hydro-drive tiller 
tiller 
JOHN DEERE 100 8 Gear 3 Yes 34 Snowthrower, dozer 
210 10 4 Ye Snowthrower, dozer, Variable-speed drive 
tiller, power lift 
DYNAMARK 5267-09 8 Gear. 1 No 26 
5267-10 8 Gear 3 No 32 Snowthrower, dozer RD 
5285-50 8 Gear 3 Yes 36 Snowthrower, dozer RD 
5288-12 10 Gear 3 Yes 36 Snowthrower, dozer RD 
FORD LT80 8 Gear 3 Yes 34 Dual-speed kit avail. 
i10 10 Gear 3 Yes 42 Dual-speed kit avail. 
GILSON 52045 8 Gear 3 Yes 36 Snowthrower, dozer Variable-speed drive 
52047 10 Gear 3 Yes 42 Snowthrower, dozer jle-speed drive 
53033 10 Gear 4 Yes 42 Snowthrower, dozer 42" RD available 
INTERNATIONAL Cadet 76 7 Gear 3 No 36 Snowthrower, dozer 
HARVESTER Cadet 80 8 Hydro Inf. Yes 36 Snowthrower, dozer Single-lever control 
800 8 Gear 3 Yes 38 Snowthrower, dozer 
1000 10 Gear 3 Yes 44 Snowthrower, dozer 
MASSEY MF 85 8 Gear 5 Yes 36 Snowthrower, dozer 36" RD available 
FERGUSON 


: : EE BS Sor : : 
Though a small tractor, 10-hp Ford Variable-speed drive, 42-inch deck Even smaller lawn tractors can pull 
has a 42-inch cutter deck. Eight- and 10- make this Gibson a fast cutter. Low pro- carts and implements. Here, 10-hp In- 


hp models have dual-range option. file makes cutting under trees easier. ternational Harvester hauls spreader. 


Ea cac AE TE un c CERT on aa E z - SOR NN 
Rear-discharge mower lets you sweep With only eight hp, this Simplicity has — Eight-hp Power Plus from Montgomery 


up grass cuttings. This Massey Ferguson front and rear power takeoffs to drive Ward has five forward speeds, makes a 
eight-hp has five forward speeds. tiller and snowthrower, pull a bagger. 26-inch cut, has an optional rear bagger. 
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Maker or Name or Forward Elect. Max. width Implements 
seller model Hp Trans. speeds start of cut (in.) available Features 
MONTGOMERY 89 FR 33812R 8 Gear 4 Yes 32 Dozer 
WARD 89 FR 33815R 8 Gear 5 Yes 26 Rear bagger RD 
89 FR 33813R 8 Gear 3 Yes 36 Snowthrower, dozer 
89 FR 33814R 10 Gear 3 Yes 36 Snowthrower, dozer Hitch kit available 
MTD 137-525 8 Gear 5 Yes 26 Rear bagger RD 
137-390 8 Gear 3 No 30 Electric start available 
137-460 8 Gear 5 No 34 Snowthrower, dozer Electric start available 
137-485 8 Gear 5 Yes 34 Snowthrower, dozer 
137-497 10 Gear 3 Yes 38 Snowthrower, dozer Big tires 
MURRAY 7-3643 8 Gear 3 No 36 Snowthrower, dozer 
7-3666 8 Gear 3 Yes 36 Snowthrower, dozer Transaxle 
7-4297 10 Gear 3 Yes 42 Snowthrower, dozer 
ROPER T822 8 Gear 8 Yes 38 Snowthrower, dozer, Lift assist available 
tiller, plow 
1022 10 Gear 8 Yes 38 Snowthrower, dozer, Lift assist available 
tiller, plow 
L861 8 Gear 3 No 36 Dozer Electric start available 
1063 10 Gear 3 Yes 36 Dozer 
‘SEARS 32 KF25091N 8 Gear 3 No 36 Electric start available 
32 KF25089N 10 Gear 3 Yes 36 Balanced engine 
32 KF26096N. 10 Gear 3 Yes 36 Sweeper RD 
| SIMPLICITY Regent 8 Gear 3 No 36 Snowthrower, dozer Electric start available 
Broadmoor il 8 Gear 3 Yes 36 Snowtirower, dozer, PTO front and rear 
vacuum 
6010 10 Gear 3 Yes 42 Snovehrower, dozer, PTO front and rear 
tiller 
Landlord 10 Gear 6 Yes 42 Snowthrower, dozer, Dual-range transmission 
sickle bar, tiller 
TORO 57300 8 Gear 5 Yes 32 Rear bagger Friction-disk power and 
57351 10 Gear 5 Yes 32 Rear bagger spring-wrap blade 
clutches, no idlers 
WHEEL HORSE A90 8 Gear 3 Yes 36 Dozer, sweeper 36" RD available 
B-80 8 Gear 6 Yes 36 Snowthrower, tiller 36" RD available 
A-100 10 Gear 3 Yes 36 Dozer, sweeper 36" RD available 
8-100 10 Gear 6 Yes 36 Snowthrower, tiller 36" RD available 
WHITE T-82 8 Gear 5 Yes 34 Snowthrower, dozer 
T-102 10 Gear 3 Yes 38 Snowthrower, dozer 
T-802 8 Gear 5 Yes 26 Rear bagger 
YARDMAN 13875 8 Gear 3 Yes 36 
13885 10 Gear 3 Yes 36 
14910 10 Gear 4 Yes 50 Snowthrower, dozer, tiller 
14812 10 Gear 16 «Yes 50 Snowthrower, dozer, Four-range drive system 
tiller 


Economy-model eight-hp Roper is 
available with manual or electric start 
| and headlights. It cuts a 36-inch swath. 


MURRAY 
ey 
Sa 


10-hp Murray is powered by a 
Briggs & Stratton engine. It has 12-volt 
electric start, voltmeter, ammeter. 


years by the actual hours spent 


cutting grass. 


We've done that in the accom- 
panying chart. Our 100-by-300-foot 
lawn is hypothetical, 
lawn will probably have a different 
size and shape. I have a section of 
that size unencumbered by obsta- 
cles, so I can vouch for the times 


shown. 


since your 


The object of the estimate is to 


get as close as possible to the cost 


per hour for actual cutting work. 
Turning around or swinging at the 
end of each cut is ignored. 

Part of the estimate input is ex- 
perience: for instance, taking the 
cheapest $600 tractor and depreci- 
ating it in five years to $50. If you 
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ONE WAY TO ESTIMATE COST OF CUTTING YOUR LAWN 


[Assume a plot of 100" x 300’ (1200" x 3600") to be cut at four mph.] 


8-hp, mi 
36" cutter dec! 
(new), $600. Dey 
tion to $50 in 5 years 


12-hp, electric start, with 
AB" cutter deck, | Cost 

(new), $1614. 
tion to $200 in oe. years. 


Practical cut width 


16.hp, electric start, 
with hydro di 

cutter deck. Cost (new), 
$2100. Depreciation to 
$500 in 10 years. 


with 6” overlap 30" 42" 36" 

Number of passes to 

cover 1200” width 40 29 33 

Feet of actual cut- 

ting travel per mow- 

ing (300 times number 

of passes) 12,000 8700 9900 

Feet traveled mik 

— 5280 ~ 22 1.65 1.88 

Minutes cutting, 

at four mph 34.00 25.00 28.00 

4 cuttings per month 4 cuttings per month 4 cuttings per month 

for 4 months = 16 per for 4 months = 16 per for 4 months = 16 per 
year. 5 years X 16 = year. 10 years x 16 = year. 10 years X 16 

80; 80 x 34 minutes 160; 160 x 25 minutes = 160; 160 x 28 minutes = 
actual cutting time 45 hr. actual cutting time 67 hr. actual cutting time 75 hr. 
Depreciated to $50 Depreciated t: 100 Depreciated to $500 

in 5 years, divided in 10 years, in 10 years, divided 

by cutting time = by cutting time = by cutting time = 
operating m4 operating cost mm operating cost per 

cutting hour TWO = $12.20 cutting hour EXE 7 = $21.10 cutting hour af = $21.33 


(None of the above costs includes gas, oil, repairs, interest on investment.) 
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Lawn tractors 


[Continued] 


ERN af 

ight-hp Wheel Horse has cast-iron en- 
gine, six forward speeds, rear-discharge 
option, and tiller capability. 


Toro’s front-engine rider is sleek out- 
side and well-engineered inside, with 
eight- or 10-hp option and real clutches. 


feel that you can get more than that 
in a trade-in or a straight sale for 
a little lightweight tractor with a 
worn-out aluminum engine, then 
revise the estimate accordingly 
(and lots of luck). I’ve purposely 
been generous in doubling the de- 
preciation period to 10 years for 
the more expensive, larger tractors. 
If you expect more, then buy a 
commercial-level machine. These 
figures are strictly for the conven- 
tional, less-than-the-best, house- 
holder models. 

One warning: If you compare a 
top-line eight- or 10-hp with a bot- 
tom-line 12-hp, the difference will 
be less, but you'll probably discov- 
er that the oversize cheapie will 
cost you more in repairs. 

This is why it's so important to 
understand that most manufactur- 
ers offer a very low-priced econ- 
omy line and a second, better- 
grade, but more expensive, line. 
'They must, to meet competition at 
the low end of the market. 

For example, you can buy an 
eight-hp grass cutter with manual 
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start, aluminum-block engine, idler- 
pulley clutch, and no provision for 
other attachments (the $600 model 
in our estimate). Or, you can buy 
an eight-hp tractor with hydro drive 
or six gears forward; with front, 
center, and rear power takeoffs; full 
electric capability including power 
lift; and a cast-iron, balanced en- 
gine with top-grade soundproofing. 
The cost difference is substantial. 
This applies even more to 10-hp 
units, which can handle moderate 
ground-engaging jobs if they’ve got 
a suitable drive and transmission. 


Consumer tips 


The inexperienced buyer may 
have difficulty detecting the differ- 
ences. Most small tractors use a 
belt-tightener idler as a clutch. 
Some are well designed, with care- 
fully engineered positioning of 
pivot and belt pressure points to 
produce smooth clutching action. 
Others grab and jump annoyingly: 
These are dangerous and cause you 
to scalp your head on tree limbs, 
lurch perilously over brinks, and 
run the cutter blades into obstacles. 
They tear up belts quickly, too. 
A better design, but not one 
that’s apparent on casual inspec- 
tion, is a pressure-plate automo- 
tive-type drive clutch and spring- 
wrap mower-drive clutch. Both go 
far to improve handling and elim- 
inate belt problems. 

If you have a hilly yard and use 
your brakes a lot, there can be a 
real difference between band or 
disk brakes on the wheels and a 
clamp brake on the transmission; 
the latter leaves you free-rolling if 
a drive chain breaks a link. 

Poor construction in a tractor’s 
steering linkage can usually be de- 
tected quickly. For an easy test in 
the showroom, block one foot firmly 
against a front wheel and turn the 
steering wheel from side to side. 
Good steering linkages are smooth- 
acting, snug, fitted with ball ends 
on the control rods, and have well- 
bushed kingpins and lubrication 
fittings. Beware of steering pivots 
consisting of holes punched in 
steering arms and a bent-up rod- 
end attached with a cotter pin. 

When making this steering test, 
watch out for several inches of 
slack, springiness, or sloppy take- 
up in a multitude of joints and 
links. Such symptoms warn of 
miserable hours spent fighting 
wheel wobble and feedback from 
every rough spot. LB 


Bridge 
witha 
twist 


Unique hanging-arc design 
solves environmental 
and engineering problems 


By RICHARD STEPLER 


The design of this bridge is as awe- 
inspiring as its location: a 1400- 
foot-deep gorge in northern Cali- 
fornia. And the engineering is as 
practical as it is spectacular. 

Spanning a reservoir due to be 
created at the site in the 1980’s, the 
Ruck-a-Chucky Bridge (it’s named 
for a stretch of rapids in the Middle 
Fork of the American River) works 
with the environment: 

@ With the bridge’s 45° curve, 
approach roads can gradually de- 
scend the gorge’s steep sides. If the 
bridge were straight, extensive ex- 
cavation or tunneling would be nec- 
essary. 

* The extremely steep slopes of 
the gorge provide support for the 
bridge: The suspension cables are 
anchored to the hillsides high above, 
rather than hung from towers. 

€ Cable-hung bridges are more 
likely to survive earthquakes—and 
the area is seismically active. 

T. Y. Lin International of San 
Francisco, engineers of the bridge 
for the Bureau of Reclamation, con- 
Sidered more conventional designs, 
but concluded that the hanging arc 
was the most economical (esti- 
mated cost: $13 million), with the 
least disruption of the site. Most 
notably missing from this design 
are support piers, which would 
have been 350 feet high. Such piers, 
built to withstand heavy pressures 
in a 450-foot-deep reservoir, would 
have been costly. 

Planned for some time next year, 
the Ruck-a-Chucky will begin 
crossing the gorge from each side 
in 30- or 50-foot sections. As each 
segment is positioned with a mov- 
able erection truss, it will be sup- 
ported by two cables. A final, cen- 
tral segment will join the span. 

You'll have three options in cross- 
ing the Ruck-a-Chucky: There's a 
walkway for pedestrians, a two-lane 
highway for motorists, and a mesh- 
enclosed path for equestrians. W5 


1O-foot picture from 
a 35mm slide 


Computer- 


painted 


enlargement 


By EVERETT H. ORTNER 


Last August in Germany, I stood on a 
bank of the Neckar River opposite the 
beautiful old city of Heidelberg, 
focused a 200mm lens on the great 
ruined Schloss—the castle—that 
rises high behind the city, and 
snapped the shutter. It was a misty, 
dreamy day, and the 35mm trans- 
parency that resulted had a soft, 
painterly quality. 

Now that photograph covers a 10- 
foot wall behind my bed, enlarged by 


Enlarging process begins with precisely 
scaled copy transparency (A)—painting 
will be 24, 36, 48, or 72 times larger. 
Transparency is attached to cylinder (B) 
atop computer and scanned by ‘'/se-inch 
spot of light. Scanner separates photo 
into four color components—black, yel- 
low, magenta (red-blue), and cyan (blue- 
green)—and generates corresponding 
electrical signals. Under guidance of 
machine operator, color-coded airbrush- 
like spray guns apply pigmented paint; 
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a new process introduced into the U.S. 
from Japan by the 3M Co. The process, 
called Architectural Paintings, em- 
ploys a computer-controlled optical 
scanner that translates colors and 
patterns of a photograph into elec- 
trical impulses. Spray guns then 
"paint" a precisely accurate enlarge- 
ment on any of 10 materials avail- 
able, from paper through rayon and 
nylon fabrics to coarse jute. The pig- 
mented paints should be more durable 
than photographic dyes. From 3M Co., 
Box 33600, St. Paul, Minn. 55133.0) 


process is shown near begirining (C, D) 
and near completion (E). Drum on which 
material is stretched rotates at about 30 
rpm. The paint dries almost immediately; 
the completed mural gets a lacquer finish. 
Finally, the sections are inspected and 
minor flaws touched up by hand (F). Mural 
width is limited only by drum length (1174 
feet) or width of material (35 inches here). 
Colors can be different from those in 
original. What does it cost? About $11- 
$25 per sq. ft. 
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Solar battery 


for passive heating 


SSS 
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INSULATED. 
ENCLOSURE 
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COLD-AIR VENT 
FROM ROOM 
(WITH FAN ) 


SUNWALL 
PANELING 


By EDWARD MORAN 


CANTERBURY, N.H. 
The noonday sun was high in the sky, 
but the mercury was shivering around 
the six-degree mark as we drove 
through the snow-covered hills of 
southern New Hampshire. New En- 
gland was having its coldest January 
since the 1770's. 

"What a perfect day to check out 
a solar-energy system," I remarked 
to Drew Gillett of the Kalwall Corp.'s 
Solar Components Division. "It's 
really getting its trial by ice today." 

I remembered the balmy day last 
spring when I first saw the solar- 
battery prototype in Kalwall's Man- 
chester labs. "Let me see it someday 
when you've got it installed and work- 
ing," I said then. 

So this winter I went back to New 
Hampshire, in foot-stamping, breath- 
clouding cold, to visit the first home 
with a working solar battery. As we 
were driving out of the city, Drew 
pointed out the snow-covered—and 
therefote inoperative—solar col- 
lectors on top of the new federal 
office building. “Sort of shows you 
the advantages of vertical, passive 
systems like our solar battery,” he 


94 | POPULAR SCIENCE 


_/ Water-filled tubes absorb heat through 


translucent Sunwall during day; stored 
heat circulates into living area at night. 


said. I detected a hint of satisfaction 
in his voice. 

The house we were about to visit 
(see photo) doesn’t have a rooftop 
collector in sight; it doesn’t need 
any. The entire south-facing wall 
was made into a solar collector by 
designer/builder Don Booth. Large, 
double-glazed Thermopane windows 
admit plenty of sunshine, which is 
absorbed by a gray slate floor—an 
ideal heat-sink material. 

Less noticeable but of real impor- 
tance are the solar batteries them- 
selves, which add water storage and 
warm-air circulation to the equation. 
I had my first glimpse of them from 
outside—we had to abandon our 
pickup in a waist-high drift and 
trudge the last half-mile on foot. The 
solar batteries—four at ground level 
and four at first-floor level—are built 
into the wall next to the windows, 
and are covered by a ‘double layer 
of translucent panels (the Sunwall). 
They blend well into the home’s over- 
all contemporary design. 

“We estimate that this homeowner 
will cut her winter-heating require- 
ments in half by using our solar bat- 
teries in combination with the home’s 
design and insulation,” said Drew 


MOVABLE 
\ INSULATING 

CURTAIN 
(OPTIONAL ) 


WATER-FILLED FIBERGLASS 
CYLINDERS ( SUN-LITE ) 


Camouflaging door is opened at night to 
permit warm air to enter room (photo 
above, left). To prevent heat loss to out- 
doors, insulation (removable pad, here) 
must be inserted between tubes and Sun- 
wall. In diagram at left, automatic damp- 
ers and sliding curtain are used. 


3 s -~ 
Solar batteries flank Thermopane win- 
dows of this home, designed by Don 
Booth. South wall is passive collector. 


Gillett as we made our way inside. 


How the system works 


The diagram above is a general 
schematic of the solar-battery sys- 
tem, which can be designed into new 
homes or retrofit to existing ones. 
Tubes of fiberglass-reinforced plastic 
(up to 10 feet high, and 12 or 18 inches 
in diameter) are filled with water, 
sealed, and arrayed inside an insu- 
lated cavity between the exterior 
Sunwall and the living area. Air in- 
side this “hot box” cavity is circulated 
into the room when the sun is no 
longer shining. In the home I visited, 
hinged doors are used (see upper 
photos); but dampers and blowers 
could also be installed to regulate 
the flow of air (see diagram). 

Today, the sun was shooting pain- 
ful glares over the snow, bathing 
the living room in a dazzling white. 
The hinged doors were, of course, 
closed. 

“Tonight,” Drew said while open- 
ing the doors, "she'll slide this in be- 
tween the Sunwall and the tubes.” 
He picked up what looked like a thin, 
uncomfortable child’s mattress. It 
was a pad of fiberglass wrapped in 

(Continued on page 148 


Ferrous metals, glass, aluminum, and paper-making fibers are recov: 


Our national trashpile 
could be a rich source of 
precious materials, plus 
fuel for power generation 


By MORT LaBREQUE 


Talk about the gross national prod- 
uct. What's grosser is the national 
byproduct—garbage. The yearly 
trashpile has been growing too, in 
fact at an alarming rate. By 1985, 
says the Environmental Protection 
Agency (EPA), it will weigh a stag- 
gering 200 million tons—the prod- 
uct of a consuming society attuned 
to packaged convenience and care- 
less about conservation. 

At present, most of this waste is 
disposed of at the old-fashioned dump, 
that humble home of flies, rats, and 
scavenging birds on the outskirts 
of town. But some cities have environ- 
mental laws; they bury their trash 
in “sanitary” landfills. The trouble 
is that most of the landfills are no 
more sanitary than the dump. 

“Both kinds of disposal,” says EPA 
assistant administrator Roger Stre- 
low, “usually contaminate ground- 
water supplies and the food chain, 
and they pose other problems as well.” 
Only five percent of all disposal 


resource?” ™ - 


7 


Sites meet EPA standards, and ac- 
ceptable sites are becoming more 
difficult to find. 

So where to get rid of our trash? 
The oceans are out, also for environ- 
mental reasons; and incinerators 
that meet new air-pollution stan- 
dards are too expensive for most com- 
munities even to contemplate. So 
why not use the stuff instead of throw- 
ing it away? The 135 million tons 
of garbage generated in 1973 could 
really have been a treasure trove. 

The energy equivalent of 150 mil- 
lion barrels of oil would have been 
produced if the burnable items, main- 
ly the four million tons of plastic and 
35 million tons of paper, had been 
tapped for their energy content. Even 
more energy could have been saved 
by recovering valuable metals from 
refuse instead of producing them 
from scratch. 

Each year, 12 million tons of steel, 
one million tons of aluminum, and 
200,000 tons of copper are discarded. 
Very little is now recovered. An 
added bonus could come with the 38 
billion glass bottles found in the 
yearly trashpile; mixed with stones 
and dirt, the glass could be converted 
into a highway-surfacing material. 

Getting the good out of garbage 
isn’t a new idea. It’s been talked 
about for at least a decade, and was 


2) 


ered from garbage at resource-recovery plant in Franklin, Ohio. 


made national policy with the Re- 
source Recovery Act of 1970. It was 
given added impetus by the Resource 
Conservation and Recovery Act 
passed by Congress in 1976. This 
law provides states and municipal- 
ities with federal technical and fi- 
nancial assistance for the recovery 
of energy and other materials from 
solid waste. It also mandates the 
phaseout of unsanitary landfills and 
dumps. 

"We're talking about a concept 
that is just about here," says EPA's 
deputy ^ assistant administrator 
Sheldon Meyers, "and will be part 
of most large communities’ solid- 
waste management." 

Scores of resource-recovery plants 
will soon be replacing dumps and 
landfills in cities throughout the 
nation. Some already are. Accord- 
ing to Ronald Kinsey, president of 
Resource Technology Corp., "about 
eight or 10 percent of the 159 mil- 
lion tons of municipal solid waste 
generated in the U.S. last year was 
already spoken for. Some 15 million 
tons of municipal waste are ear- 
marked for garbage-to-energy sys- 
tems now in operation or in con- 
struction or planning stages." Kin- 
sey, whose company provides con- 
sulting services in resource recovery, 

Continued 
JUNE 1977 |. 95 


JURK LIQUID 
REMOVER CYCLONE 


ES CONVEYOR 
adds that nearly all of these facilities Q Q UNSORTED WASTE 
will be operational by 1985. A vem 

A number of the plants are sup- 
ported, at least in part, by the EPA. 

Local and state governments have — 
also invested in a variety of new THE WET LOOK SEPARATOR 
technologies to recover materials Vistde/Hydispur tor Y 
and energy from garbage, And im ee en 
dustry big and small is on the scene a 9 

A moved as watery slurry. System 
too. Some of the more familiar names: recovers metals and glass, pro- 
Occidental Petroleum, Monsanto, duces a dewatered fuel that could 
ae oan, Rayon, Carrier, be used for power generation 

rumman, Union Carbide. Shown: Black Clawson's Fibre- 

Recently, I visited two of the most claim Hydrasposal system FERROUS METAL MATERIAL RETURNED 
impressive plants now in operation. (IRON & STEEL) TO PROCESS 
On the shore of the Saugus River 
in Saugus, Mass., a plant takes gar- Ez 
bage from a group of suburban towns P ILL 

(ilii C SHREDDER 


on Boston’s north shore and turns 
it into steam that is piped across 
the river to provide electricity for 

a General Electric manufacturing GAS PYROLYSIS 
complex on the opposite shore. 


Shredded garbage is baked in 


y , oxygen-free kiln to produce gases 
The G.E. works was faced with a These are burned in an after-burn- 


true energy crisis, said Tim Ahl- er, and the heat released is recov- 
strom, national sales manager for ered as steam, using a waste-heat 
Wheelabrator-Frye, part owner of the heller "Ferrol acs ame aieo 
resource-recovery plant. "They [had recovered in Monsanto's Landgard 
to] use only low-polluting, low-sulfur system in Baltimore plant. 
oil to meet the new environmental 
laws. Their price was escalating 
rapidly. 

" Across the way, there was a land- 
fill that has served this area for 
years and years. But it had to be 
closed, also for environmental rea- 


STORAGE 


SECONDARY 


LIGHT 
MATERIAL SHREDDER 
PRIMARY 
SHREDDER y 
[7 "m um. 


Warn 
‘SIV, 
co: 

12x; 


sons. The only alternative for gar- wl È Y | 

bage disposal was a landfill 35 or =O — p- 

40 miles north of here. That would A [D roy anos GASES jay 

have meant enormous hauling costs. PYROLYSIS 

Enormous.” HEAVY EERRATOR REACTOR 
One problem provided the solution MATERIAL A 

to the other, and the recovery plant OIL PYROLYSIS ico ool E——1 

was built over the landfill. The tech- Reactor mixes shredded CO CHAR 

nology: a system of waste incinera- waste with hot, glowing NONFERROUS 


tion that has been used for more than char in inert atmosphere. 
PRODUCT 


L 


20 years in Europe and Canada, but Material is pyrolyzed in p COON. 
has just now come to the U.. less than a second at OT 
I watched the process begin from 900°F; resulting gas is 
the topmost level inside the plant, condensed ta cover ail p | ™’ 
looking down on a pit 90 feet deep, IOG: Gne: Pare PST TON. 
40 feet wide, 200 feet long and filled of waste. Shown: Occi-  [EUNNN lai s lc | 
with a sea of garbage. An operator dental Research and 
directed a mammoth crane to the Developments Flash RESIDUETO MIXED-COLOR FERROUS FUEL OIL 


; T Pyrolysis di 
bottom of the pit, where it scooped JEN UANDFIL AS METALS 


up some garbage, lifted it to the LIGHT 


upper level, and dropped it down a E æ UNSORTED MATERIAL 
long horizontal chute that runs m—. WASTE SHREDDER < n 
parallel to the pit, but which leads ILI 4S Mb etiriER =a 
to the other side of the building. ts E m Y ze] |- 

Then Ahlstrom took me down a — CYCLONE 
couple of levels and I saw where the 11 [5 rini ie 
garbage had disappeared to: one of THE DRY LOOK e MAGNETIC 
two giant furnaces. I peered through gs AN / 7 
the slit-like windows on the sides SE EOS ito an EPA arant c pM MC o 

i E^ producing a dry, shredded solid- mo 0 
—the fire looked intense, and it is: a D — 
o p" aste fuel that supplements coal 
1800? F. Grates in the furnace move in a 125-MW boiler. Present system 
back and forth, Ahlstrom said, to burns 350 tons of waste fuel daily. -— áÁá! 
dry, tumble, and mix the garbage Plans to include all of St. Louis 
80 it burns well. Heated air and gases 6000 daily tons of garbage have gs L | m @ 
Continued recently been delayed. 
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There have been no air-pollution 
problems from the burning. The plant 
is equipped with electrostatic pre- 
cipitators, devices that put a charge 
on every piece of dust so that the 
particles are attracted to an opposite- 
ly charged plate; they are collected 
here instead of rising to foul the 
air. 

A thousand miles away, in the 
rural environs of Ames, lowa, pre- 
cipitators keep another resource- 
recovery plant clean—so clean, in 
fact, that the plant can be located in 
the middle of town. Serving a smaller 
population, it is a much smaller 
operation than the one in Saugus, 
and by comparison seems like a 
scaled-up toy. But appearances are 
often deceiving. The rickety con- 
veyor belts and dusty atmosphere I 
found in the plant's operating sec- 
tion go with a technology that's at 
the leading edge of resource recovery. 

The basic product, 80 to 85 percent 
of the incoming waste, is refuse-de- 
rived fuel (RDF), composed mainly 
of shredded paper and plastic, which 
is burned with coal to produce elec- 
tricity in the nearby Ames power 
plant. This power plant burns Iowa 
coal, which has a high sulfur con- 
tent and therefore creates air pol- 
lution. The pollution is reduced when 
RDF is burned in place of some of the 
coal. 

But Ames also recovers materials 
with its equipment. Arnold Chant- 
land, director of public works, showed 
me a magnetic conveyor that draws 
off ferrous metals such as steel; an 
air classifier that separates the heavy 


materials from the combustibles; a 
trommel that produces a concentrate 
rich in glass; an eddy-current sepa- 
rator that removes aluminum, copper, 
brass, bronze, and lead. The plant 
has been able to sell all of its prod- 
ucts except the glass mixture. "But 
we never sold the system," Chant- 
land points out, "as something that 
could make money." 

Materials recovery has two basic 
looks right now—the wet and the dry 
(see drawings). The dry look is used 
in Ames. In Franklin, Ohio, however, 
treated water is mixed with the gar- 
bage in a wet pulping system similar 
to that used in papermaking. 

Nonpulpable materials, such as 
metals, are ejected into a magnetic 
separator that removes the ferrous 
fraction. The remaining slurry is fed 
into a centrifuge that separates 
heavier materials from the lighter 
ones. Further processing divides the 
heavies into aluminum-rich and 
glass-rich concentrates. The lighter 
materials are further divided by a 
Series of screens into long paper 
fibers and coarse organics (rubber, 
textiles, leather, for example). 

No energy is recovered at Frank- 
lin, but a similar—and much larger 
—resource-recovery plant planned 
for Hempstead, Long Island, will 
produce fuel for power generation as 
well as recover materials (see draw- 
ing) There are other ways, as well, 
to create energy from waste besides 
making refuse-derived fuel or burn- 
ing it. 

Pyrolysis 

The "Langard" pyrolysis system 

of Monsanto Enviro-Chem Systems is 


now undergoing shakedown in a Bal- 
timore plant. Shredded garbage is 
fed into a kiln, where it is baked in 
an oxygen-free environment to pro- 
duce various gases; the gases in turn 
are burned and the resulting steam 
is sold to the local utility company for 
producing electricity. 

A liquid rather than a gaseous 
fuel will be produced in a pyrolysis 
plant in San Diego county; it uses 
a different system, one developed 
by Occidental Research and Develop- 
ment, a subsidiary of Occidental 
Petroleum. The fuel, dubbed Garboil, 
will have three-fourths the heat con- 
tent of No. 6 oil, the kind usually 
burned to produce energy. 


Biological conversion 


If bacteria are allowed to feast on 
the garbage under certain conditions, 
they turn it into high-Btu methane 
gas. This could be used with, or in 
place of, increasingly scarce natural 
gas for home heating and cooking. At 
Mountain View, California, methane 
will be recovered in this fashion 
from the decomposing wastes in a 
sanitary landfill—wastes that would 
otherwise go literally to waste. 

Across the country, in Pompano 
Beach, Florida, the organics in refuse 
will be shredded and mixed with 
sewage sludge. The resulting con- 
coction will be placed in oxygen-free 
digestion chambers for various peri- 
ods and at various temperatures. 
The bacterial action will produce 
as much as 300,000 cubic feet of 
methane daily. This so-called "co- 
disposal" concept is particularly at- 
tractive since it solves two problems 

[Continued on page 166 


When will resource recovery hit your town? 


By 1985, according to the EPA, materials and energy will be 
recovered from 35 million tons of municipal solid waste each 
year in the U.S. To accomplish this, scores of resource-recovery 


facilities must be built in the coming years and put into con- 


tinuous operation. Construction has already begun: Several 


plants are already in operation, with many more in earlier stages 
of development. Here, from the National Center for Resource 
Recovery, is a status report on current nationwide activity. 


Capacity 
Output (tons/day) Status 
Akron, Ohio Steam, ferrous metals 1000 Under construction 
‘Ames, lowa RDF, baled paper, ferrous, nonferrous metals. 200 Operational 
Baltimore, Md. ‘Steam, ferrous metals, glassy aggregate 1000 In shakedown 
Batimore County. Wa RDF, ferrous metals, glass, aluminum 600-1500 — Operational 
Bridgeport, Con RDF. ferrous, nonferrous metais, glass 2400 Final contract signed 
Brockton, Mass. RDF, ferrous metals 1200 ‘Under construction 
Chicago, III. RDF, ferrous metals 1000 Operational. 
Dade County, Fla. RDF, ferrous, nonferrous metals, glass 3000 ‘Shakedown expected in 1979 
Delaware, State of ROF, ferrous, nonferrous metals, glass 500 Bid proposals under review 
Franklin, Ohio Paper fibers, ferrous metals, aluminum, color-sorted glass 150 Operational 
Hempstead, N.Y. Electricity, ferrous metals, aluminum, color-sorted glass 2000 Under construction. 
Lane County, Ore. RDF, ferrous metais 500 Under construction 
Milwaukee, Wis. ROF, paper fibers, ferrous metals, aluminum, glass concentrate 1600 In shakedown 
Monroe County, N.Y. RDF, ferrous, nonterrous metals. mixed glass 2000 Under construction 
Nashville, Tenn. Steam 720 Operational 
New Orleans, La. Paper, ferrous, nonferrous metals 650 ‘Operational 
Pompano Beach, Fla. Methane 50-100 In design stage 
St. Louis, Mo. ROF, ferrous, nonferrous metals 6000 Planning stage 
San Diego County, Calif. RDF, ferrous, nonferrous metais 200 In shakedown, 
Saugus, Mass. ‘Steam, ferrous metals 1200 ‘Operational 
South Charleston, W. Va. Fuel gas 200 Operational demonstration plant 


The following are in the request-for-proposal stage (no contract has been signed): 
Mass. Cuyahoga Valley, Ohio, Detroit, Mich.; 


Albany, N.Y.; Berlin, Conn.: 
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Beverly, 


Fairmont, Minn.: 


Knoxville, Tenn.; Newark, N.J.; Seattle, Wash.; Toledo, Ohio. 


i 


from 


SIG 


monsoons 


a 
ae 
By SUSAN RENNER-SMITH 


An eggbeater without curves—that's 
the latest spinoff of the Darrieus 
windmill [PS, May '75; Aug. '76]. Re- 
cently erected in Bangalore, India, 
this three-bladed structure exempli- 
fies the growing popularity of vertical- 
axis wind turbines. Scientists at 
India's National Aeronautical Lab- 
oratory chose the Darrieus design for 


- 


some of its money-saving features: 

@ The vertical blades automatically 
respond to wind shifts, so costly di- 
rectional systems aren't needed. 

€ The generator, mounted at the 
base of the shaft, needs no expensive 
support tower. 

One disadvantage of the Darrieus: 
It won't start by itself. That's the job 
of two Savonius buckets at the top. 
These self-starting rotors are slow- 


moving, but they catch enough wind 
to turn the shaft. 

So far, the Bangalore turbine' has 
reached 70 rpm in 25 kilometer-per- 
hour winds. That's enough to generate 
about one kilowatt of power. 

A small start, but not bad for a small 
windmill. The aluminum blades are 
only 2.44 meters long. Someday, larg- 
er models may turn India's monsoons 
into a national energy treasure. [y 
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Tube/clamp 
system 


-furniture your kids will 
never outgrow 


Clamp consists of mating die-cast alu- 
minum halves, a bolt and nut to tighten 
'em up, and plastic covers that slip over 
the assembled clamp for appearance. You 
need only an Allen wrench for assembly. 


Ma. [EN 
A level will help you keep elements 
plumb, especially if you're assembling a 
high structure, such as a loft bed, on a 
floor that's uneven. Here, the loft bed's 
access ladder is being checked. 
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Colored plastic covers—matching or con- 
trasting with plastic-sheathed tubing— 
snap on over tightened clamp. The Tri- 
clamps hold three steel tubes at right 
angles to each other. 


2 

Durable flooring for child's room: GAF's 
Brite Bond 12" square tiles (shown in 
color on facing page). The self-stick tiles 
have a no-wax urethane surface, are 
offered in patterns and solid colors. 


Three-way clamps and 
plastic-sheathed steel tubes 
let you create your own 
flexible home furnishings 


By RICHARD STEPLER 


An award-winning Swedish clamp 
that started life in commercial dis- 
plays now makes its debut in the 
home. Opto, a tube-and-clamp system 
that lets stores change displays easily, 
can be put to work in your home for 
much the same reason: 

e Kids grow up: An Opto structure 
that started out as a jungle gym can 
become a loft bed with desk and sofa 
(facing page) or bunk bed. 

e Decorating schemes change: 
With a tube-and-clamp shelf system, 
for example, you can rearrange and 
rebuild at will. 

The structures you can create are 
limited only by your imagination: 
beds, sofas, chairs, tables, shelves, 
plant stands. Or how about a giant 
wine rack? 

Opto consists of die-cast aluminum 
Triclamps and  one-inch-diameter 
steel tubes. The tubing, which can 
span five feet without support, is 
sheathed in white, brown, black, yel- 
low, red, blue, or green plastic. 

You can buy Opto two ways: If you 
design your own structure, order parts 
separately. The clamps cost $2.29 
each, or $229 for a package of 125. 
Clamp covers are 254 each, or $20 for 
100. The plastic-sheathed tubing is 
offered in three lengths: 8 ft. ($7.46), 
12 ft. ($11.18), and 16 ft. ($14.91). If 
you buy in quantity, you can save 
here, too. A package of 20 eight-foot- 
ers, for example, costs $119.32. Brass- 
and chrome-finished tubing is avail- 
able at higher prices. 

The other way to buy Opto: com- 
plete prepackaged structures. The 
king/queen-size loft bed shown on the 
facing page, including couch, desk, 
and bookcase, is $710. A full/twin- 
size version lists at $590. A bunk-bed 
structure, with bunks at right angles 
to each other, costs $396.81. Shelf 
units, two or four feet wide and from 
30 inches to 84 inches high, range 
from $40.33 to $119.20. 

Kits are shipped knocked down. 
You get an Allen wrench, a hand saw 
to cut the tubing, plus instructions 
for assembly. 

Tube Shops, Inc. (400 Regis Ave., 
Pittsburgh, Pa. 15236) sells Opto in 
the U.S. us 


Loft bed fit for a kid provides maximum 
use of space in a cramped bedroom 
(right). Colorful Opto structure integrates 
sleep, study, play activities. Opto struc- 
tures are shipped knocked-down. 

PHOTO BY HARRY HARTMAN 
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PS LEISURE HOME of the month 


Two-phase 


split pavilions 


Even a nuclear family can be happier 
in a bi-nuclear house. So says archi- 
tect Samuel Paul, who designed this 
two-pavilion house especially for our 
series. Two square pavilions of identi- 
cal dimensions (576 sq. ft.) are joined 
by a large breezeway. The nucleus of 
family activity is in the unit on the 
left, which features a living room open 
to the roofbeams, plus a kitchen- 
dining area with a dropped ceiling. 
The second nucleus—for post-activity 
rest—is the sleep pavilion: three 
cleverly devised bedrooms with ready 
access to a central bath. This second 
pavilion also contains the utilities and 
laundry equipment. 

Although this separation is ideal 
for families with children or teen- 
agers, whose noisy play can be iso- 
lated from adult activities, the split- 
pavilion concept really comes into its 
own when you're entertaining guests 
for a weekend. If the guests wish to 
retire from your activities, they sim- 
ply walk across the deck to their quiet 
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retreat. (Each bedroom has space for 
two beds; you can double-up kids with 
two pairs of bunks in one room.) 

If your family is up first, next morn- 
ing, you don't all have to resort to the 
"host tiptoe" for fear of disturbing 
the still-sleeping guests. Note that the 
two pavilions turn blind walls toward 
each other; even their entry doors are 
offset to avoid any pass-over of noise. 

The large breezeway creates the ef- 
fect of an old-fashioned screened 
porch. It becomes an outdoor den for 
evening cocktails or alfresco dining. 
And although our artist shows the 
home in a remote setting, this tucked- 
away deck would be even more wel- 
come on a small plot between other 
homes, since it offers a breezy haven 
of privacy, as no patio could. 

There's another boon to the split- 
pavilion concept: It's an ideal plan for 
two-phase building. As soon as you've 
erected the activity unit, you can 
move in convertible couches and live 
there while you work on the second 
pavilion and the deck areas. (That 
broad rear deck is optional, of course, 
but it's great for sunning and snack- 
ing—especially if it has a view.) 

A couple without children might 
well find the first pavilion—plus the 
deck areas—sufficient for their lei- 
sure- or retirement-home needs, and 
skip the second unit. The furniture 
arrangement in our interior sketch 
shows convertible sofas against the 
right wall. The shower-stall bath- 
room, handy for daytime use, would 
be sufficient for one-unit occupancy. 

One side of the U-shaped kitchen 
is defined by a counter for informal 
dining. If you installed a circulating 
fireplace, you'd need only minimal 
electric-heat backup (radiant panel or 
baseboard) to keep this pavilion snug 
during cold-weather use. The sleeping 
pavilion could have its own forced- 
air furnace. 

As shown here, the pavilions are 
set on concrete piers, the floor float- 
ing about 2% ft. above ground. Ex- 
terior walls can be vertical siding or 
grooved plywood. The smooth plywood 
panels under the windows are paint- 
ed. The pyramid roofs are shingled, 
with a mansard-type fascia that ties 
in with the shingled edging on the 
flat-roofed porch.—Al Lees 


How to order your plans 


One set of detailed, professionally drawn 
blueprints for the Split Pavilions is $59; 
four sets (for building, financing, obtain- 
ing permits), $75. Materials list and speci- 
fications included at no, extra cost. Plans 
can be reversed, left to right, for $10. Ad- 
dress orders or inquiries to Bi-Nuclear, 
Homes for Living, Inc., 107-40 Queens 
Bivd., Forest Hills, N.Y. 11375. Add $3 for 
mailing (all mailing is first class). 


Luxury sports car 
performs like a racer 


Nice, FRANCE 
Newest Porsche on the U.S. scene is 
the 928, a super-luxury $25,000 model 
that boasts a number of innovative 
—for Porsche—features: V8 power, 
adjustable steering wheel/instrument 
panel, and an aluminum/steel body. 

I drove the 928 for 60 miles here 
in southern France and found that it 
handles and performs like a race car. 
Especially impressive were the sense 
of control and handling, the power 
and smoothness of the. V8 engine, 
and visibility. 

The drive train is all new. It de- 
velops 225 hp from its 273-cu.-in. 
water-cooled V8. Zero-60-mph per- 
formance is in the seven-second 
range, quicker than any U.S. model 
now being produced. Fuel injection 
and electronic ignition are standard. 

By placing the engine up front and 
the transmission in the rear, Porsche 
is able to offer 50/50 weight distribu- 
tion between the front and rear axles. 
Two transmissions are available, a 
five-speed manual and a three-speed 
Mercedes automatic. 

Aluminum body panels are used in 
the hood, doors, and front fenders, 
while galvanized steel is used on the 
remainder of the body. Porsche offers 
a six-year warranty against rust. 


Front and rear bumpers seem to 
blend in with the body contours, 
thanks to the use of polyurethane 
plastic coverings over a backing of 
aluminum bars. Bumpers will with- 
stand car-to-car impacts of 10 mph 
without damage to safety-related 
items. 

Inside, the 928 offers style com- 
bined with efficiency. The body has : 
a 2+2 layout. Rear seats fold for- 
ward, for an enormous increase in 
luggage capacity. The instrument 
panel is rigidly attached to the steer- 
ing column so that when the column 
is adjusted, the gauges move at the 
same time, and are not hidden by the 
steering wheel.—Jim Dunne 


SPECS: 

Engine 

Displacement 

Fuel injection 

Electrical syste 

Steering .... 
Power-assisted, 

17.75:1 ratio 

-Cast-aluminum 


Front track 
Reartrack .. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Handy hauler 

A larger pickup box (38-cubic- 
foot capacity), variable-ratio 
steering gear, and improved 
rear shock absorbers are all 
features of Chevy's new 
Series-6 LUV truck. With a 
110.8-cu.-in., four-cylinder en- 
gine, it gets 33 mpg on the 
highway, 23 in the city. Price: 
$3284. 
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Two little Volvo electrics 

A new sight for Swedish drivers is that of two Volvo electrics on 
a test drive. Motor current for their rear-wheel-drive systems 
is regulated by thyristors, so current is varied while battery 
voltage stays constant. Both the 13-hp two-seater and the 11-hp. 
ttain top speeds of 70 kph. They're powered by 
conventional six-volt, lead batteries mounted in a slide-out 
container (left). The electrics are strictly a research effort; 
production hinges on the development of better batteries. 


four-seate 


Better nose 

Mounted for wind-tunnel 
tests, the AV-8B STOL plane 
sports a new nose. The Rolls- 
Royce Pegasus nozzle is 
longer and more rectangular 
than existing models. It's de- 
signed to direct air from the 
fan back under the wings. This 
gives the craft greater lift, for 
improved short takeoffs. 


Portable fridge 


Tote the Frost-Pak in your boat 
or camper and plug it in 
(110VAC/12VDC). Its case is 
made of ABS plastic. The 
fridge weighs 15 pounds, but 
holds 40 pounds of food. Price: 
$229. Maker: Koolatron, 56 
Harvester Ave., Batavia, N.Y. 
14020. 


Chain linker 

Need to join two chains in è 
hurry? Just snap together Link 
Lock's interlocking, U-shaped 
halves, says the maker (Sand- 
vik, Inc., 1702 Nevins Rd., Fair 
Lawn, N.J. 07410). To sep- 
arate, tap with a hammer. The 
steel-alloy locks, in Ye- to 4- 
inch thicknesses, hold up to 
seven tons. Prices: from 70g. 


Double-duty bus 

The Dual Mode bus runs on 
standard roads in surburban 
areas, but can switch, without 
8 driver, to automated guide- 
ways. The DMB, being de- 
veloped by the Dual Mode Bus 
System Research Assoc., 
Tokyo, can do 40 kph on guide- 
ways. Top speed is 60 kph. 


3-wheeled truck 


You can build this %-ton truck 
from a kit. The dump bed and 
seat tilt forward for access to 
the engine. It comes with an 
eight- or 10-hp engine, disk 
brakes, and reverse gear. 
Heald, Inc., Box 1148, Benton 
Harbor, Mich. 49022. Price 

of Ton Hauler: under $1000. 


Light generator 

Pull the starter cord on this 
two-cycle engine and you turn 
on 50,000 candlepower of 
light. Designed for emer- 
gencies, camping, construc- 
tion, and other jobs, it works 
for an hour on a tank of fuel. 
It's made by Polyquip of Cana- 
da, 307 Benjamin Hudon, 
Montreal. Price: $270 (U.S.). 


Needle hulls 


Want to own a rowing cat 
designed by Buckminster 
Fuller? These "rowing 
needles" are based on his 
patent, and built by Wayne E. 
Hunnicutt, Box 62, Big Bend, 
Wis. 53103. Hulls are made of 
reinforced plastic. The rig 
weighs 42 pounds, without 
oars. It's $1600. 


Liquid-crystal dash 
Will your next car have panel 
displays like this? GM's 
design staff created this LCD 
dashboard as an experiment. 
The fluid displays are between 
thin glass plates. They're con- 
nected to electrodes that apply 
electrical impulses to supply 
readouts. One drawback: poor 
performance in cold weather. 


Wind resistor 

This test structure was built to 
withstand tornado winds. Its 
tensioned membrane resisted 
winds greater than 60 mph. 
The 24-by-40-ft. structure is 
stretched over aluminum 
arches. It was designed and 
erected by Tension Structures 
Co., Pleasant Ridge, Mich. 
48069. 
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Radar foiler 

A speeding truck is a low-cost 
launch pad for this remotely 
piloted vehicle (RPV). In a re- 
cent test, the mini RPV flew 
to 5500 feet. The 89-pound 
prototype, produced by North- 
rop Corp. for the Air Force, has 
an eight-foot wingspan and a 
10-hp engine. RPV's could 
harass enemy radar. 
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Laser scope 
Designed to help G.l.'s spot 
artillery targets, this battery- 
powered laser range finder 
gives readouts on the field-of- 
view of its sighting scope. 
Azimuth and elevation scales 
are on the tripod mount. 
Maker: International Laser 
Systems, Inc., 3404 N. Orange 
Blossom Trail, Orlando, Fla. 


Junior Hercules 

This two-engine turboprop 
may become a standard sight 
at airports around the world. 
It's a proposed smaller version 
of the Lockheed C-130 Hercu- 
les four-turboprop cargo haul- 
er. The new L-400 has a shorter 
wing (119 feet) and smaller 
landing gear, but can fly 500 
miles with an 11-ton payload. 


World's largest hovercraft ferry 
Planning to cross the English Channel this summer? You can 
make the trip in the largest hovercraft ever. It's 162 feet long, 
carries 65 cars and 4000 passengers. The giant N500, made by 
France's Sedam Co., is powered by three 16,000-hp Lycoming 
turboprop engines in the stern; two more drive the lift fans. 
Top speed is 70 knots, reached in just over three minutes. 
Thanks to an advanced multiple-skirt system (balloon-like fabric 
sealing the underside) that cuts losses from the air cushion, 


the craft can handle 13-foot waves. 


Calendar digital 


A monthly twirl ofthe rotating 
bezel on this digital watch li 
up the correct day/date on a 

perpetual calendar. The watch 
comes in LED or LCD models. 
It's made by Kaytron Co., 2555 
E. Chapman Ave., Fullerton, 

Calif. 92631. Prices start at $75. 


Bearing protector 
Forget about routine mainte- 
nance of trailer-wheel bear- 
ings, says Vannor Eng. (Box 
202, Spring Lake, Mich. 49456). 
Bearing Life automatically 
lubricates them. The secret? 
A pressurized grease reser- 
voir. The anodized aluminum 
device fits most recreational 
trailers. Price: $9.95 a pair. 


NhatsNew 


IN BOATING 


BY SUSAN RENNER-SMITH 


Cat conversion kit 
Attach the Tremolino's main 
hull to your Hobie 16 and 
you've got a 23-foot cruising 
trimaran with four seats and 
two berths. You can switch 
back to the Hobie cat in under 
two hours, claims the Tremo- 
lino Boat Co. (5840 Ridge 
Rd., Excelsior, Minn. 55331). 
Kit is $2875 at Excelsior. 


Depth sounder 


No need to monitor this depth 
sounder—an alarm beeps 
continuously when waters are 
too shallow. A brief alarm 
alerts you when fish swim 
under the boat. The digital 
display is visible from 20 
feet, says the maker (Wes- 
mar, Box C19074, Seattle, 
Wash. 98109). Price: $560. 


Marine chronometer 


The quartz crystal in this 
bulkhead-mounted chrono- 
meter insures precision time- 
keeping, according to VDO 
Instruments (116 Victor, De- 
troit, Mich. 48203). A 1.5- 
volt battery operates the unit 
for a year. The brass-encased 
timepiece has a shatterproof 
lens. Price: $130. 


Shift mover 


You can shift gears on your 
outboard without shifting 
your seat. Bolt the Kwik-Shift 
to your motor's shift lever, 
and the U-shaped rod be- 
comes a handy new shift— 
right next to the throttle. 
Price: $16. Maker: Gilco, 
3715 Minnehaha Ave., Min- 
neapolis, Minn. 55406. 


Adjustable antenna 
This CB antenna has a ratchet 
mount so you can lower it 
when docking or trailering. 
Designed for small boats, the 
three-foot, fiberglass Bassin’ 
Man needs no ground plate, 
and is tuneable for all 40 
channels. Price: $40. Made 
by Gladding Corp., 5101 NW 
36th Ave., Miami, Fla. 


Trolling motor 

High thrust, plus long battery 
life—that's what Mercury 
Marine claims for the new, 
transom-mounted Thruster 
electric fishing motor. Run- 
ning the 12-volt motor at high 
speed gives long battery life; 
planetary gears reduce speed 
of the extra-large propeller. 
Price: $195. 
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\Nhats New 


IN TOOLS 


BY R. L. STEPLER 
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Sunshine meter 


How efficient is that solar col- 
lector? With this solar meter, 
you'll know: It measures (in 
heat and electrical units) how 
much solar radiation is avail- 
able for collection. A silicon 
cell powers it. The model 776 
meter is $51. Dodge Prod- 
ucts, Box 19781, Houston 
77024. 


Tape slinger 

Hip Masker makes you fast on 
the draw with masking, cello- 
phane, filament, strapping, 
duct, and two-faced tapes. 
Model 1 ($5.95), for one- 
inch tape, and model 2 
($6.95), for two-inch tape, 
have built-in blade to cut 
tape. From Halco, Box 1621, 
Burbank, Calif. 91507. 
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Chainsaw guide 

Want to turn that tree into 

a pile of 2x4's? Bolt Lumber / 
Maker to your chainsaw, nail 
a 2x4 to the log as a guide, 
and you're ready to go. The 
device lets you cut rough 
beams, planks, and boards 
up to a 2x12. $39.95 from 
Haddon Tools, 4719 W. Rt. 
120, McHenry, III. 60050. 


Snips 

Cellophane, aluminum foil, 
plastic, metal cans—you name 
it, you can cut it with Tullen 
Kitchen Cutters. The blunt- 
nosed scissors has a handy 
wall-mount holder. It's $5.99 
from Bridges and Sons, Box 
383, Columbus, Ind. 47201. 


Abrasive tools 


Pin-pointed surface on Abra- 
der shapes material like a 
rasp, and gives smooth finish, 
as well. Unique cutting blade 
is chrome-steel plate etched 
with pattern of tiny sharp- 
edged points. Grades range 
from 45 to 285 points/sq. 
cm. Sandvik AB (S-811 01, 
Sandviken, Sweden). 


Cut-off saw 

You can slice through four- 
in.-dia. steel tubing in under 
10 seconds with this new cut- 
off saw, says Guaranteed 
Muffler Supply Co. (Box 
54017, Atlanta, Ga. 30308). 
A two-hp motor turns alumi- 
num oxide blade at 12,000 
fpm; integral vise adjusts 
from O* to 45*. Price: $250. 


Plastic ladder 


Isophthalic polyester resins 
are strong, durable, light, non- 
conductive, and corrosion- 
resistant—which is why side 
rails and rungs (inset) of 
Grem safety ladders are 
molded from them, says In- 
dustrial Ladder Co., 1212 
Powell St., Oakland, Calif. 
94608. 


' \Nhats New 


IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


New dirt 


Grace's line of Terra-Lite 

Soil mixes has a soil for every 
plant in your house: tropical 
houseplants, African violets, 
seedlings, vegetables, cacti, 
plus special mixes for terrar- 
iums and hanging baskets. 
W.R. Grace & Co., 62 Whitte- 
more Ave., Cambridge, Mass. 
02140. 


I P 


Watt-less 


Want to save 50 percent on 
lighting costs? Screw this 
economical fluorescent 

unit into any standard socket 
to replace incandescent 
lamps. Killer Watt costs 
$17.95, lasts over eight 
years, says Johnson Indus- 
tries (2638 Yates Ave., Los 
Angeles, Calif.). 


Outside shutters 


Roll up Ever-Strait PVC ex- 
terior shutters for sunshine; 
roll ‘em down for privacy, 
security (they're lockable), 
and to save energy (each slat 
is an extruded double wall 
with a dead air space). Roll- 
ing Shutters are made by 
Pease (7100 Dixie Hwy., 
Fairfield, Ohio 45023). 


Inside shades 

In summer Reflecto-Shades 
bounce back solar heat; in 
winter they cut reradiation at 
night. The perforated shade is 
black on one side and gold, 
Silver, or bronze on the other. 
Made by Madico, 64 Indus- 
trial Pkwy., Woburn, Mass. 
01801. 


Leak-less 

Toilet talking? End gurgles 
and leaks with Flap Jack, a 
one-piece flapper tank ball 
that's claimed to give a per- 
fect seal every time. A gradu- 
ated vinyl strap allows pre- 
cise adjustment. It's $1.59. 
Made by Exelon, 1712-F 
Newport Circle, Santa Ana, 
Calif. 92705. 


Shower enclosure 


You get wide-open access for 
bathing, plus a water-tight 
enclosure for showering with 
Glide-A-Matic doors. Other 
features: gold or silver anod- 
ized aluminum finish, hidden 
shelves for soap, shampoo. 
Columbia Manufacturing 
Corp., 14400 S. San Pedro 
St., Gardena, Calif. 90248. 


Dimmer 


Slide Credenza's button to 
adjust light intensity up or 
down. The tabletop dimmer 
switch controls up to 300 
watts incandescent, comes in 
brown or white, and should 
save energy. Price: $10. 
Lutron (Coopersburg, Pa. 
18036) makes it. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


LED games 


Two new electronic games 
from Mattel pit your skills 
against the computer's in 
Football (right) or Racecar 
(left). You control the direc- 
tion and speed of your LED 
counterpart on the field—a 
built-in computer controls 
your opponent's. Football: 
$29.95; Racecar: $24.95. 
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AC/DC VOM 


Shop or field, the new Trip- 
lett 3000 can go anywhere— 
it's AC or battery operated. 
Its LED's display up to 31⁄2 
digits on 22 ranges of volts, 
ohms, or milliamps. And it 
has an automatic polarity cir- 
cuit. Made by Triplett Instru- 
ment Co., Bluffton, O. $140. 


re. 


Logic controlled 


You touch the buttons on this 
Nakamichi 700 II, and IC 
logic circuits do all the tape- 
controlling—with a memory 
rewind system that “knows” 
where to find your favorite 
song. It has three mike mix- 
ers, MPX filter, and playback 
pitch control. Price is $950. 


Low wow 


Here's a turntable that won't 
wow you—it can't. Wow and 
flutter are limited by a crys- 
tal-controlled phase-lock-loop 
circuit that keeps speed to 
within 0.025 percent. The 
direct-drive player remains 
stable in temperature as 
well. The Pioneer PL-570 
lists at $400. 


Elcaset deck 


Want cassette convenience 
but reel-to-reel performance 
in a tape recorder? Try this 
new Panasonic Elcaset unit— 
frequency response is up 

to 20kHz, and Elcasets load 
like standard cassettes. The 
recorder automatically senses 
and compensates for the type 
of tape used. It's $750. 


Tube mike 


Plastic tubes make this CB 
mike so light you can hang 
it on your ear for hands-free 
operation. The tube carries 
your voice to a remote mike, 
which connects to the rig. A 
foot switch actuates the 
transmitter. Acoustical Sys- 
tems, Box 66899, Scotts 
Valley, Calif. 95066. $45. 


Surge stopper 


Voltage spikes on your house- 
hold wiring can be harmful to 
solid-state appliances—like 
the TV set. Surges, caused 
by other appliances turning 
on or off, can be suppressed 
with this new Spike Protector 
by GE. It simply goes be- 
tween wall outlet and appli- 
ance plug. Price: $9.95. 


\Nhats New 


FOR YOUR CAR 


BY RICH CEPPOS 


Oak van bumpers 
Want laminated oak bumpers 
on your van, mini-pickup, or 
RV? These bolt on. The wood 
is covered with a durable 


epoxy finish, Mounting brack- 


ets, chrome nuts and bolts 
are included. Price: $99.95 
each. Design Factory, Box 
4130, 7543 Floyd St., Over- 
land Park, Kan. 66204, 


Leakdown tester 


This leakdown tester is cali- 
brated in percent-of-leak- 
down, so calculations from 
psi are no longer necessary. 
It comes with hoses and 
chrome-plated adapters for 
14- and 18-mm plug sizes. 
Price: $54.95. Maker: Mor- 
oso Performance Products, 
737 Canal St., Stamford, Ct. 


A/C charge kit 


The Sure Kool Instant Re- 
Charge Kit is the safest of 
its kind, claims the maker. 
A safety top prevents ex- 
plosion by releasing refrig- 
erant if pressure inside the 
can gets too high. It costs 
$5.99. SureFire Products, 
269 Old Gate Lane, Milford, 
Conn. 06460. 


Taillight converter 


The Tail Light Converter 
adapts foreign-car taillights 
to the standard American 
four-wire system, for simple 
hookup to trailer lights. No 
soldering—and the box 
mounts anywhere in the trunk. 
It's $18.25. Valley Tow-Rite, 
1313 S. Stockton St., Lodi, 
Calif. 95240. 


Van air lifts 


If your Dodge van sags under 
a heavy load, these air bags 
can help level it again. They 
come in two sizes, which in- 
crease the carrying capacity 
by 500 Ib. ($64.95) or 1000 
Ib. ($72.95). Direct Connec- 
tion, 17385 W. Ten Mile Rd., 
Southfield, Mich. 48075. 


Drain repair 

Oil drain hole stripped? In- 
stall the Square-Seal 1/2" 
self-tapping repair plug. Once 
in, it is never removed. The 
square hole in the plug lets 
you use a 3$" socket wrench 
for easy installation. It's 
$4.30. Thexton Mfg. Co., 
7586 Parklawn Ave., Min- 
neapolis, Minn. 55435. 


Kit clock 

Automatic night dimming, 
plus date and second read- 
out, are featured in this solid- 
state LED digital clock. You 
can build it from a kit that 
includes circuit boards and 
all components. It's $40. 
Fairchild Corp., 4001 Miran- 
da Ave., Palo Alto, 

Calif. 94303. 


Van armrest 


Driving a van is a lot more 
comfortable with the Adapt 
armrest, says the maker (Pro- 
fessional Creative Services, 
6849 N. 21st Ave., Phoenix, 
Ariz. 85015). It bolts between 
seat and guide track, so it 
travels with the seat; it fits 

all seats in vans or mini mo- 
tor homes. Price: $15.95. 
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You can repair 
winter's damage 
To your. 


asphalt - 
. driveway 


Cracks to be filled should first be wire- 
brushed to remove loose debris and 
crumbling edges. On badly cracked 
drives this can be a lengthy process. 


Sealer should be forced into crack as 
deeply as possible—complete filling 
should result in less sealer shrinkage 
Fill deep cracks in two applications 
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Proper maintenance with 
inexpensive materials adds 
years to a drive's life 


By DOUG DAY 


Your driveway is often the first part 
of your house that greets visitors. 
Its a welcome mat you unroll 
from your home to the street. And 
in most cases, it’s a rather costly 
investment that should, with proper 
care, last a long time. 

Asphalt driveways are subject to 
a number of ills. Particularly in 
advanced age, they're prone to 
cracking and crumbling. A drive- 
way crack is more than unsightly; 
if left unrepaired, it can allow wa- 
ter to seep beneath the surface of 
the drive, where the freeze/thaw 
cycle of cold climates can sprout 
potholes. Or worse, the immense 
force of freezing water can convert 
your once-smooth driveway into a 
boulder field, literally, in much the 
same way that nature decomposes 
rock. 

Fortunately, the early cure for a 
cracking asphalt driveway comes 
in a tube. Forced into a crack from 
a caulking gun, crack sealers form 
a tough, flexible seal that keeps 
moisture out and prevents aggrava- 
tion of the problem. While it 
doesn't actually camouflage a crack, 
a caulking-gun sealer provides a 
base for a final, overall coating with 
a liquid sealer that will. 

As with many other caulking pro- 
ducts, driveway crack sealers come 


Final step: Brush on liquid sealer after 
all patches and crack sealers have set. 
With a water-thinnable sealer and long- 
handle roofing brush, job goes fast. 


One advantage of water-soluble latex 
sealers is the ease with which a water- 
moistened paintbrush can be used to 
smooth out a finished joint. 


in a couple of forms, based pri- 
marily on what goes into them. 
Macco Liquid Driveway Repair, 
made by Glidden, is a gunnable 
product that contains asphalt as 
well as butyl rubber for resiliency. 
Glidden recommends it for use on 
cracks in either asphalt or concrete. 
Elmer's sealer, however, is intended 
only for use on blacktop drives; a 
Separate product is designed for 
concrete driveways. Both Elmer's 
products are made of the same 
acrylic latex that composes many 
modern around-the-home caulks. 
The advantage of the latex, of 
course, is that cleanup becomes a 
soap-and-water affair. 

Sealing driveway cracks, like fill- 
ing potholes and applying surface 
sealer, is a mild-weather job. I 
found that both sealers flowed read- 
ily at 75°; at temperatures below 
50°, this probably would not have 
been true. Curing time and strength 
could suffer as well. In fact, most 
manufacturers list a minimum rec- 
ommended temperature for appli- 
cation. 


Pothole patching 


Caulk-type sealers work great for 
cracks that have just begun. The 
later stages of driveway disrepair, 
however, often result in teeth-jar- 
ring, axle-busting potholes. Since a 
residential driveway is not designed 
to support the kind of weight that a 
public road must take, surfacing is 
often thin—and often completely 
penetrated by a full-fledged pot- 
hole. That’s when it’s time to get 
patching. An unrepaired hole in- 
vites further deterioration. 

Most driveway patching com- 
pounds come ready-to-use in bags. 
They have about the same consis- 
tency as damp sand; when placed 
in a hole and compacted, they 
harden about as much as the sur- 
rounding pavement. Sakrete and 
other companies that manufacture 
ready-to-mix concrete and mortar 
mixes also market an asphalt patch 
mix. 

Proper compaction is the secret to 
successful pothole patching. If the 
pothole is accessible and it’s safe to 
do so, drive your car back and forth 
over the patch repeatedly. If the 
patching material adheres to your 
car’s tires, wet them with water. 

If auto compaction is impracti- 
cal for you, muscle power will have 
to suffice. Use a conventional hand 
tamper, or improvise with a scrap 
of ceiling beam, a fence post, or a 
4-by-4 (photo, above right). For 
normal use the patch is ready im- 
mediately, although a complete set 
takes several days. 


8 : 
Nonlatexes that require solvent cleanup 
should be smoothed with putty knife. 
Slicing off excess by pushing rather than 
pulling the knife leaves cleaner joint. 


[s Y y E E 
Potholes, depressions, or severe cracks 
require one of the ready-to-use blacktop 
patches. Fill hole higher than surface of 
drive to allow for compaction. 


Sealing the surface 


Surface-sealing a driveway is the 
equivalent of painting a house. A 
sealed asphalt driveway not only 
looks better, but also lasts signifi- 
cantly longer and is much more re- 
sistant to cracking and potholing. 
Surface sealers, like crack sealers, 
are available in both water-soluble 
and thinner-soluble types. Using a 
water-soluble sealer means that the 
driveway surface can be slightly 
damp prior to application, and that 
cleanup requires a garden hose 
rather than kerosene or paint thin- 
ner. Like latex housepaint, a wa- 
ter-soluble driveway sealer thins 
out with plain water. 

Most sealers come in either one- 
or five-gallon cans. While one gal- 
lon of sealer can cover approxi- 


- ne 
The firmer the compaction, the better 
the patch. If you don't own a tamper, 
fashion one from a 4-by-4 post with a 
crossbar handle. 


mately 100 square feet of driveway, 
the actual coverage depends on the 
degree of thinning, the condition 
of the drive, and the method of ap- 
plication. 

In the case of a driveway with a 
very uneven surface or with lots 
of lumps and bumps, thin out the 
sealer only a little—a thicker coat- 
ing is required to handle a textured 
surface. But on a driveway that is 
in fairly good condition, a thinned- 
out sealer goes farther and is easier 
to apply. 

Most manufacturers of sealers 
recommend that a driveway be re- 
sealed every two or three years. If 
you follow this maintenance sched- 
ule, and if you repair all cracks 
and potholes as soon as they ap- 
pear, your driveway should last as 
long as your house. Ge) 


Asphalt-driveway maintenance / repair materials 


Brand Maker How supplied Coverage Cleanup Price 
CRACK SEALERS 
Macco Liquid Smith-Corona Marchant, 11-oz. tube — 30 lineal ft. Solvent $1.69 
Driveway Repair Glidden-Durkee Div., 
900 Union Commerce 
Bldg., Cleveland 
OH 44115 
Elmer's Black- Borden Chemical, ll-oz.tube 30 lineal ft. Water $1.60 
top Crack Sealer 180 E. Broad St., 
Columbus OH 43215 
‘ASPHALT PATCH MIXES 
Sakrete Sakrete, 80-Ib. sack — 8.6 sq. ft. $1.90/sack 
Box 178087, (Lin. thick 
Cincinnati OH 45217 
Red-E-Crete Red-E-Crete, 60-Ib. sack 6.5 sq. ft. $1.20/sack 
Sun Valley CA 91352 (l-in. thick) 
LIQUID SURFACE SEALERS 
Marvin Asphalt The Marvin Corp., 1- and gal. 75-125 sq. Water — $1.60/gal. 
Driveway Dressing Los Angeles CA 90640 cans ft. per gal. 
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| The Inside story on those 
no-fill, no-fuss 
batteries 
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POPULAR SCIENCE 


By ROBERT GORMAN 


By now, you've heard of the auto- 
mobile batteries that never need 
maintenance—not even an occasion- 
al check of the water level. Some 
don't even have filler caps, so you 
can't check the electrolyte if you 
want to. The new no-maintenance 
batteries—with or without filler caps 
—are called different names, and 
may be made differently inside. 
But they all share one thing: a 
claim by the seller that once you've 
installed one, you never have to 
do anything to maintain it. 

Are such claims justified? And 
how do these batteries differ from 
the old ones that need periodic at- 


tention? There are no simple an- 
swers to these questions, because 
some very different types of batter- 
ies are being sold under the no- 
maintenance label. One type is 
completely new—at least to the 
automotive field. Another is just 
an improvement in the same old 
technology that's riding under the 
hood of your car now. 

Needless to say, each manufac- 
turer claims that his approach is 
best. Which point of view will even- 
tually prevail is, at this time, any- 
body's guess. But to understand 
what the controversy is about and 
what you can and can't expect 
from the new batteries, take a 

Continued 


Lead-calcium and conventional lead-antimony— 


how batteries work 


Both types of batteries use lead plates 
and electrolyte (sulfuric acid and wa- 
ter) to make electricity. Battery plates 
start life as lead grids. To give the grids 
rigidity, a hardener is added. Tradition- 
ally that hardener has been antimony. 
But the new generation of batteries uses 
calcium to harden the grids. After the 
grids are formed, a lead paste is applied; 
and the grids are called plates. 

To make positive plates, the paste 
added is in the form of lead peroxide. 
For negative plates, the paste is in the 
form of spongy lead. When a cell is dis- 
charged by the closing of an external cir- 
cuit, as in switching on the lights, the 
sulfuric acid in the electrolyte solution 
acts on both the positive and negative 
plates, forming a new chemical com- 
pound, lead sulfate. As the sulfate forms, 
the chemical reaction releases electrons, 
which flow in the external circuit from 
the negative to the positive plates. As 
the discharge continues, the sulfuric 
acid concentration of electrolyte be- 
comes weaker. The amount of sulfuric 
acid consumed is in direct proportion to 
the quantity of electricity generated by 
the cell. 

When the acid in the electrolyte is 
partially used up, the battery can no 
longer deliver electricity at a useful volt- 
age, and the battery is said to be dis- 
charged. To recharge it, current is 
passed through the battery in a direction 
opposite to that of discharge—from posi- 
tive to negative. For the current to pass 
in reverse through the battery, it must 
be at a higher voltage than the normal 
battery voltage. (That's why the charg- 
ing system of an automobile with a 12- 
volt battery is set to deliver in the neigh- 
borhood of 13.8-15 volts to the battery.) 
As the current passes through the battery 
in the direction opposite to that of the 
discharge, the lead sulfate on the plates 
is decomposed. Expelled from the plates, 
it returns to the electrolyte, reforming 
sulfuric acid, and gradually restoring the 


electrolyte to original strength. The 
plates are restored to their original con- 
dition, ready to deliver electricity again. 
Hydrogen and oxygen gases are given 
off at the negative and positive plates 
during recharging—the result of the de- 
composition of water by an excess of 
charging current not used by the plates. 
This highly explosive combination of 
gases is vented to the outside and 
through the top of the battery. Construc- 
tion of lead-calcium (LC) and lead-anti- 
mony (LA) batteries is similar. Each 
battery has six cells, with negative and 
positive plates in each cell. The number 
of plates and amount of exposed surface 
area determine how much energy can be 
Stored. Internal differences between the 
two batteries are shown by the cutaway 
of two Gould batteries (facing page). 
Structural details of other LC and LA 
batteries may vary somewhat, but all are 
similar. The two-way charge-discharge 
process can be repeated some large—but 
finite—number of times before the active 
materials in the plates wear out and 
lose their ability to deliver or hold an 
electrical charge. 

Both batteries use separators between 
plates to keep plates from touching and 
Short-circuiting. Separators in an LC 
battery, however, are envelopes that cov- 
er positive plates. With an LA battery, 
separators are just flat sheets. Both sep- 
arators are microporous, allowing elec- 
trolyte to flow through. Flaking lead in 
an LA battery accumulates in the bot- 
tom of the battery case. With LC, it ac- 
cumulates in envelopes. Plates in LC bat- 
teries rest on the bottom of the case, 
and the electrolyte level can be higher 
above the plates than with an LA bat- 
tery, so it can lose more water before 
battery operation and life are affected. 
This factor, plus electrochemical differ- 
ences that make an LC battery more re- 
sistant to overcharge (explained in text), 
slows water loss sufficiently so that the 
battery can be made without filler caps. 


Plates from one cell of a lead-calcium 
battery are shown. Positive plates (with 
envelope separators) fit between nega- 
tive plates; electrolyte flows through. 


Each group of plates fits in its own cell, 
which is completely sealed from the 
other cells. In photo above is cutaway 
of conventional battery. 


Close inspection of actual batteries with 
sides and tops removed shows some dif- 
ferences between lead-calcium and lead- 
antimony batteries. Plates from two cells 
of each battery are removed to let you 
see inside case. Note that plates of lead- 
calcium battery, top, rest on bottom of 
case. Ridges in bottom case keep lead- 
antimony plates from touching bottom. 
Flaking lead settles between ridges. 
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LEAD-CALCIUM BATTERY VS. 


ANTIMONY BATTERIES-RATES OF OVERCHARGE 


FULL ALTERNATOR OUTPUT 


STANDARD 4.5% ANTIMONY 
A BATTERY 


mA 
LEAD-CALCIUM 
BATTERY 


LOW-ANTIMONY BATTERY 


Rate of overcharge of batteries after 
3000 cycles at 18 months of service. 


look at what goes on inside the 
molded case. 

As explained in the box (p. 115), 
a battery—either lead-antimony or 
lead-calcium—generates electricity 
by an electrochemical reaction be- 
tween its plates and the electrolyte. 
Batteries have traditionally needed 
maintenance because some of the 
water in the electrolyte is broken 
down by electrolysis during re- 
charging and converted into hydro- 
gen and oxygen, which escape 
through the battery's vent. If the 
level falls enough so that part of 
the plate is exposed to air, the 
plate can be damaged. If the level 
falls even lower, the battery can 
be destroyed. 


Making the new batteries 

This involves a single simple prin- 
ciple: Some way must be found to 
stop the loss of water caused by 
electrolysis, or slow it sufficiently 
so the battery can go through its 
entire normal life span without 
needing a refill. The new batteries 
do this in two ways. First, they 
use the envelopes (described in the 
box) to keep the plates electrically 
separated. 'This means that the flak- 
ing of the electrodes that normally 
occurs is contained within the en- 
velopes. Traditionally, manufactur- 
ers have put the plates well above 
the bottom of the case so the flakes 
would fall to the bottom, well away 
from the plates and thus unable to 
short them out. 

With the plates lower in the bat- 
tery, the water level can be consid- 
erably above the top of the plates. 
Thus far more water can be lost 
without exposing the plates. 

Second, the new batteries are 
designed to reduce the amount of 
water lost by electrolysis to a small 
fraction of what it has traditionally 
been. This improvement involves 
the metal alloyed with the lead 
plates. 

Battery engineers have always 
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ELECTROLYTE OVER PLATES 
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wished that they didn't have to use 
any other metal to give the plates 
the necessary mechanical stiffness, 
because any alloying of the lead 
grid can have undesirable effects. 
Chemical, physical, and electrical 
alterations can interfere with ad- 
hesion between grids and reactive 
coatings; they can lead to faster 
oxidation (which would shorten 
effective life); and they can in- 
crease electrical resistance through 
the conducting pathways. Perhaps 
most important, higher resistance 
increases heating and gassing of the 
electrolyte and causes more power 
to be dissipated inside a battery 
instead of getting outside where it's 
wanted. 

Why, then, are the lead grids 
alloyed with other materials? Be- 
cause otherwise, says Robert W. 
Stoll, Gould Battery's director of 
product development, “plates would 
have some of the characteristics 
of a wet noodle.” 

So for workability and surviv- 
ability, lead grids must be hard- 
ened. Virtually from the beginning 
of car-battery manufacture, anti- 
mony—a brittle white metal—has 
been the hardener of choice for rea- 
sons of economy and production 
convenience. 

But also from the beginning it 
has been known that antimony is 
an important cause of a battery’s 
perishability. As soon as a battery 
is activated, antimony begins to 
leach out of the grids and deposit 
on negative plates. This changes 
their chemical and electrical char- 
acteristics and lowers the voltage, 
which increases the charge current. 
This causes disassociation of the 
electrolyte solution into hydro- 
gen and oxygen (gassing). In 
other words, antimony promotes 
gassing and speeds water loss. As 
a side effect, its gaseous discharge 
causes terminal corrosion. 

Antimony also decreases a bat- 
tery's resistance to overcharge. It 
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does this by reducing the coun- 
tervoltage inside a battery that 
serves to limit the amount of cur- 
rent a fully charged battery will 
accept. As you can see in the ac- 
companying graphs, this is really 
the heart of the controversy. 

At a given time in the recharge 
cycle, the countervoltage in the 
lead-calcium battery has reduced 
the charging current to 52 milliam- 
peres—52/1000ths of an amp. The 
conventional battery made with 
4.5-percent antimony, on the other 
hand, has a charging current of 
1100 milliamperes—over an amp— 
which means it would lose water 
from the electrolyte many times 
faster than the lead-calcium bat- 
tery. 

You'll notice that the above com- 
parisons were made between a lead- 
calcium battery and one made 
with 4.5-percent antimony. That 
was standard in the 1960’s. Actual- 
ly, the percentage of antimony had 
been coming down—from about 11 
percent in the 1930’s to seven per- 
cent right after World War II, and 
then later to 4.5 percent. 


But that wasn’t the end 


Meeting recent environmental and 
energy concerns has put a lot of 
new strains on battery performance. 
Pollution-control hardware, for one 
thing, has been steadily raising un- 
derhood temperatures. It’s harder 
to keep batteries alive in this en- 
vironment, and the job has often 
added to car weight in the form of 
additional heat-baffling and cool- 
ing equipment. 

For some years now, battery de- 
signers have been aware that they 
had to do something to improve 
their product’s resistance to heat, 
overcharge, water loss, and neglect. 
And, if possible, to move a battery 
to a more hospitable location that 
would probably be less accessible 
than its present up-front spot. 

So the engineers developed both 
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better alloys and improved mechan- 
ical design of grids, eventually de- 
veloping thinner grids able to pack 
more power into a case of given 
size and weight. At the same time, 
they brought the level of antimony 
down to about 2.5 percent, which 
meant that batteries lost water at 
a much slower rate. These batter- 
ies were a big improvement, able 
to give four or five years of rel- 
atively trouble-free life. 


Designers weren't satisfied 


They wanted to get rid of all the 
antimony. There was nothing new 
about this idea. Many companies 
have been building batteries with 
antimony-free grids for the last 30 
or 40 years. The grids, hardened 
with calcium, are widely used in 
batteries made for telephone ex- 
changes and other stationary or 
standby applications. "They're de- 
signed for—and reliably deliver— 
more than 20 years of service. 

Adapting lead-calcium technolo- 
gy to high-volume car-battery pro- 
duction, however, has not been 
easy. Car-battery grids are much 
thinner (commonly about 0.07” 
compared to 0.25” in a stationary 
battery), and they have to be made 
much more resistant to vibration. 
Back in the middle 1960’s, when 
Delco-Remy first cast a few ex- 
perimental calcium-hardened grids, 
they looked, as one competitor re- 
members, “like they were put to- 
gether by a drunken plumber.” 

Delco must have thought so, too, 
because the company finally de- 
cided to abandon—rather than 
adapt—traditional casting technolo- 
gy. It turned to a system of stamp- 
ing and working expanded metal. 
'The present production line, says 
Everett Foust, Delco's director of 
manufacturing engineering, “is more 
like a sheet-metal factory than an 
ordinary battery plant.” 

Like any alloying material, cal- 
cium also changes lead’s electrical 
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Water loss on recharge of new bat- 
teries subjected to equivalent of 
hard start — 400 amps for nine 
seconds. Recharge periods were 
20 and 40 minutes. 


and chemical characteristics. But 
one thing it has going for it is that 
it can be used more sparingly for 
equal hardening effect. A typical 
survivable grid has about 0.07-per- 
cent calcium (plus traces of tin); 
this leaves the lead much nearer 
to its pure state than does the 215- 
percent alloy of a low-antimony 
grid. 

Critics point out that calcium is 
not without problems of its own. It 
reacts with oxygen to form calcium 
oxide, which could interfere with 
adhesion of active plate materials. 
Lead-calcium also exhibits a ten- 
dency to flake, causing particles to 
separate from positive plates and 
grow or “tree” on negatives. This is 
one of the reasons lead-calcium 
plates have to be packaged in mi- 
croporous envelope  separators. 
Since these loosened particles are 
contained in their envelopes, they 
can't form a short circuit between 
positive and negative plates. But if 
enough of the live material becomes 
inert it could shorten battery life 
for reasons other than water loss. 

Characteristics like these are 
cited by some battery specialists as 
a reason why lead-calcium batteries 
are somewhat less likely than other 
types to recover fully from deep 
discharge. Auto batteries, to be 
sure, aren't intended for deep-dis- 
charge service as in boats or rec 
vehicles. But it can happen if you 
leave your lights on overnight or 
wear down a well-charged battery 
cranking an engine that refuses to 
start. 

Makers of lead-calcium batteries, 
such as Delco, say this type is 
the only one that's truly mainte- 
nance-free. But manufacturers who 
make the new low-antimony bat- 
teries say that they too have a 
maintenance-free battery. 

Who's right? That’s hard to say. 
There are no industry standards 
governing the use of the term 
“maintenance-free.” And millions 


of the new batteries that contain 
no calcium are being marketed as 
maintenance-free. Some have fill 
holes. Some do not. 


Like the lead-calcium types— 
most of which do not have fill holes 
—many of these lead-antimony bat- 
teries incorporate a range of signif- 
icant design improvements. For ex- 
ample, grid profiles have been im- 
proved. Internal circuitry has been 
shortened. Better separator mate- 
rials are in use. Modern space-age 
plastics give the molded containers 
stronger physical characteristics. 

And the extremely low levels of 
antimony slow water loss signifi- 
cantly. In fact, say makers, water 
loss will not normally be the first 
cause of failure. And if it isn't, 
then further improvement in this 
direction is really of no importance. 


Less gas, less water loss 


To sum up, lead-calcium batter- 
ies clearly produce less gas than 
lead-antimony batteries. But those 
who have stuck with lead antimony 
say their new batteries have cut 
water losses enough, and that fur- 
ther cutting isn't necessary. In addi- 
tion they say, production difficulties 
make it difficult, if not impossible, 
to mass-produce lead-calcium bat- 
teries so that most of them perform 
adequately. Naturally, makers of 
lead-calcium batteries say they 
have solved production problems. 


Meanwhile, another trend 


Makers of both kinds of bat- 
teries are working on still other 
kinds of batteries with grid hard- 
eners such as strontium. This and 
other metals may give many of the 
advantages of calcium without its 
problems. 

In seeking to get a fix on this 
growing argument, I talked to en- 
gineers and officials of the indus- 
try's “Big Seven"—the companies 
that account for about 90 percent 

Continued on page 185. 
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How to get more power 
and mpg by installing 


electronic 


ignition 


F duc 
Mounting new electronic ignition? it with sensor (either points or new 
Black box that contains most of the elec- pointless unit) inside distributor. It’s a 
tronics (left) should be mounted in ven- good idea to change distributor cap, plug 
tilated area under hood. Cable connects wires, and spark plugs. 
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'New tests show retrofit 


ignitions can give your 
old car more pep 


By E. F. LINDSLEY 


Can a new electronic-ignition sys- 
tem give your older car more pow- 
er, better gas mileage, and lower 
emissions, too? “Yes,” says associ- 
ate professor William Guentzler of 
San Diego State, “if you do a few 
extra things to take full advantage 
of it." 

Guentzler has the data to back 
up his claim. Recently, under the 
auspices of the San Diego County 
Board, Guentzler collected 18 older 
cars belonging to students. To es- 
tablish a baseline, he first ran tests 
on the cars in an as-was state—the 
way the student owners were driv- 
ing them. He then brought each 
ignition system up to factory specs 
by tuning and replacing points, 
plugs, and wires. Finally, he in- 
stalled electronic ignition. 

The chart on the facing page 
shows the results of his tests at 
each stage. There was worthwhile 
improvement in most cases. For ex- 
ample, a '62 Falcon gained 1.10 
mpg. In contrast, a "73 Pinto im- 
proved only 0.2 mpg; but a "73 
MGB perked up by a whopping 
443 mpg, and a '72 Chevy Blazer 
added 3.30 mpg. Obviously, the 
gain depended on the car. 

Guentzler’s modifications are 
based on a somewhat controversial 
principle. His aim is to force the 
system to use a big part of its avail- 
able voltage to make the spark 
jump the gap. He adds resistance 
to the circuit in both the plug leads 
and the plugs themselves. Accord- 


ing to his tests, this alters the volt- 
age-rise time and the spark dura- 
tion. 

Why these modifications should 
improve performance is not clear, 
particularly in light of other studies 
that suggest that any hot, properly 
timed spark capable of igniting the 
mixture is about as good as any 
other. Nevertheless, Guentzler 
claims a definite correlation be- 
tween secondary resistance (the re- 
sistance of the distributor cap, plug 
wires, and plugs), firing voltage, 
and performance. (Of course, all 
this applies to older cars retrofit 
with electronic ignition; factory-in- 
stalled systems have already been 
designed to deliver maximum per- 
formance.) If you’re planning to 
switch to electronic ignition, Guen- 
tzler recommends three basic 
changes: different plugs, new plug 
wires, and a new distributor cap. 
Here are the details: 

1. Plugs. You'll get better results 
from the retrofit electronic system, 
says Guentzler, if you increase the 
size of the plug gap. This makes 
the system use a bigger part of its 
available voltage to make the spark 
jump the gap. 

Guentzler recommends increas- 
ing the gap no more than .010" over 
standard. In other words, if the 
standard original setting for your 
car is .035", go to .045". He's tried 
gaps all the way up to .123" by fil- 
ing down the center electrode. But 
no gain could be detected above 
about .060”. His reason for not rec- 
ommending .050" and .060" gaps, 
even though his students had no 
trouble with them, is that only a 
few cars operate under weather con- 
ditions as benign as San Diego's. 
Put a plug with a gap of .060" in an 
older car with a tired battery at 20 
degrees below, and you'd very pos- 
sibly have trouble firing it at all. If 
you want to at least try the wider 
gaps, then it's important to buy 
plugs designed for such gaps and 
not attempt to bend the outer elec- 
trode of a plug intended for .035" 
to make a .050" or .060" gap. Such 
overbending causes the outer elec- 
trode to approach the center elec- 
trode at an angle (see photos, this 
page). To be certain that you're 
buying a plug intended for wider 
gapping, look for an identifying 
number (such as 4, 6, or 8) to mark 
a plug made for a .040", .060", or 
.080" gap. 

To build still more resistance, 
your new plugs should be of the re- 
sistance type. Choose your own 
brand and stick with the same heat 
range recommended before. 


fatter wire. 


cone-jacketed 


Without new 


nition. 


Overbending causes 


Want a wider-gap plug? Don't widen 


Difference between 
eight-mm plug wire 
and older seven-mm 
wire is apparent, but 
only a few distribu- 
tor caps accept the 


Main 


thing is to use sili- 


sup- 


pression wire to 
build resistance and 
inhibit cross-firing. 


sup- 


pression wire, new 
distributor cap, and 
new plugs, electron- 
ic ignition may work 
no better than origi- 
nal breaker-point ig- 


elec- 


a narrow-gap plug (as shown at right). Pap eta ee resulting in rapid 
Use a correct size, such as the .080” erosion of the center electrode. 
Results of electronic-ignition research project 
Hp before Atter 
tune-up tune-up With electronic ignition 

Car make & year (Dyno) Hp EPA City/Hwy. Road Hp EPACity/Hwy. Road Gain 
g MGB 1967 30 28 26.07/32.2 2223 33 23.80/37.84 2537 314 
H Sunbeam Alpine 1967 29 30 24.89/27.02 23.08 30 24.89/20.0 2560 252 
S Ford Falcon 1962 41 45 36.50/22.93 20.00 47 3042/2702 2110 110 
fs Ford Pinto 1973 30 30 37.00/36.68 22.00 27 33.33/35.98 2220 0.20 
H: Ford M-ton truck 1972 95 90 1670/16.80 17.40 92 16.80/16.80 17.50 0.10 
SS — For Courier 1972 30 32 20.2024.00 23.50 27 20.50/2420 2513 1.63 
£ Chee Blazer 1972 78 78 14411645 12.30 BO 1825/2234 1560 3.30 
Š Ford Mustang 1967 60 70 + 23.80/23.65 17.30 73 2410/2485 18.50 1.20 
H Pontiac LeMans 1964 45 45 28.62,34.34 23.30 47 26.98/3285 23.50 0.20 
: Chev. Corvette 1965 110 — 95 16.19/19.13 17.30 101 17.17/19.88 17.49 019 
i Cadillac Ftwd 1967 112 116 15001800 1470 118 1600/1900 16.20 150 
ŠŠ chev. Caprice 1968 80 89 1500/5.50 15.90 100 15.30/15.50 1612 022 
g Datsun Truck 1974 28 30 36.50/39.83 24.70 29 36.50/37.84 2190 -2.80* 
$ Toyota Hilux 1972 30 30 33.80/33.20 25.07 28 2820/4204 2540 0.33 
H MGB 1973 25 27 2490/30.27 2427 28 2490/3.89 2870 443 
$ Chev. Nova 1970 85 80 17.54/21.05 18.13 85 16.30/23.15 1965 152 
$3 Chev. Nova 1972 80 80 1609/2234 1427 80 15.35/21.92 15.70 143 
PPS Ford Maverick 1970 60 60 1559/2520 1473 60 1443/2687 1576 103 


“Electronic ignition later determined defective 
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Maneuverable 


mini 


-Mazda GLC has 
outstanding handling 


By RICH CEPPOS 


Mazda, the company that brought 
the world the rotary engine, is now 
in the minicar business. Its hopes 
for success are pinned on the GLC, 
a car that is as conventional from 


an engineering standpoint as the 
Wankel engine was revolutionary. 

The GLC is a traditional front- 
engine/rear-drive design, a layout 
most minicar manufacturers have 
recently abandoned. It is generally 
accepted that front-wheel drive in 


GLC Deluxe, shown above, comes 
standard with a rear-window wiper/ 
washer, carpeting, remote-control 
rear hatch release, and split-back 
fold-down rear seat. The GLC's rear 
suspension, with coil springs, 4 
trailing links, and lateral rod, is so- 
phisticated for an economy car. It 
gives the GLC excellent handling, 
stability, and road-holding ability. 
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small cars offers superior use of 
space, directional stability, and re- 
sistance to crosswinds. Mazda en- 
gineers defend their choice of lay- 
out with the claim that front-en- 
gine/rear-drive designs are more 
reliable and easier to service than 
front-wheel-drive designs. As a re- 
sult of careful engineering, they 
feel, the GLC is competitive with 
the front-wheel-drive cars in both 
road manners and interior room. 

The GLC is powered by the same 
conventional piston engine that pro- 
pels the miserly Mizer [PS, Nov. 
"16]. This engine displaces 1272 cc 
(77.6 cu. in.), and produces 52 hp 
at 5000 rpm. Working through a 
four-speed transmission and 3.72 
final drive ratio, it can accelerate 
the GLC to 60 mph in less than 17 
seconds—respectable performance 
for this class of automobile. 

Independent front suspension is 
of the MacPherson-strut variety, in- 
corporating coil springs, tube 
shocks, and an antiroll bar to lo- 
cate (help position) the suspension 
control arms. A solid axle and coil 
springs are used at the rear. The 
rear axle is located by two lower 
control arms and two upper links; 
and a lateral (Panhard) rod that 
controls unwanted lateral move- 
ment of the axle. POPULAR 
Scrence’s_ editor-in-chief, Hubert 
Luckett, noted in his first test drive 
of the GLC in Japan [Feb.] that 
“there was a reassuring sense of 
absolute control, with predictable 
response from every steering in- 
put.” 

The GLC body is of unit con- 
struction and will be available only 
in the two-door hatchback config- 
uration. It has a surprising amount 
of room inside, our 6/3" editor-in- 
chief discovered. 

Mazda engineers have thought- 
fully provided a number of stand- 
ard features: All models come with 
power-assisted front-disk/rear-drum 
brakes, a four-speed transmission, 
reclining seats, a trip odometer, 
styled steel wheels, and a locking 
gas cap. Two levels of trim are 
available. A five-speed manual or 
three-speed automatic transmission, 
an AM radio, and steel-belted 
radials are the only available op- 
tions. Mileage of the 49-state GLC 
is 35 in the city, 42 on the highway 
(four-speed model); or 45 on the 
highway (five-speed overdrive- 
equipped model). (The 49-state 
model meets all EPA requirements; 
a model equipped with additional 
controls meets the more stringent 
California standards.) The GLC's 
price has been set at $2875 for the 
regular, $3145 for the deluxe. Eis 


5 guide to 


üblest 
Your car 


Smokey Yunick, America’s 
foremost mechanic, tells you 
how to track down a dozen 
common engine problems 


By SMOKEY YUNICK 


It costs a lot these days to get your 
car fixed. It’s a giant problem. 
There’s no argument that you can 
save money by doing it yourself. 
But that brings up problems, too. 
Let me tell you what they are. 

First, cars of the last five years 
are loaded with emission controls 
to the point where few mechanics 
can really cope with everything. 
Today we have ignition specialists 
and carburetion specialists—not the 
all-around mechanics we had when 
I was learning the business. You 
used to be able to stick in a set of 
plugs and new points and diddle 
with the carburetor, fuel pump, and 
so on and really be effective. 

No more. These cars are strung 
together with a mass of plumbing 
and wire, and loaded with elec- 
tronic and thermal gadgets. If you 
have a car from 1973 through 1977, 
you’d better be careful. They’ve 
got so much junk on them that you 


might do more harm than good. 

‘Take an example. You used to be 
able to pull the plugs with no prob- 
lem. But with a modern car, let's 
say you put the wires back on and 
get two of them reversed. You 
crank up, and really, on an eight- 
cylinder car, you can't tell that 
much difference right off. When 
you start to drive, you may notice 
it's a little sluggish, but if you're 
thinking about something else, you 
might not even notice it. Now drive 
that way for about 15 minutes, and 
you've destroyed the catalytic con- 
verter—an expensive mistake. 

Cars today are touchy in lots of 
ways. Starting a car with jumper 
cables used to be easy. Now, if you 
just reverse the polarity for a split 
second, you can blow the diodes in 
the alternator. You'll pay somebody 
$40 or $50 to change them. 

Today, the carburetor can't be 
vented to the atmosphere, because 
the fumes are big offenders. So 
everything is sealed up and full of 
hoses and electrical switches. If the 
average guy took the carburetor off 
his late-model car, I seriously doubt 
that he would ever get it back on or 
get the engine running. 

Working on your car can be 
dangerous, too. In a high-energy 
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ignition system, for instance, we're 
now up to 40- or 50- or 60-thousand 
volts. At Indianapolis in "75, to 
start the engine the morning of the 
race, I had to reach in and get the 
throttle. It was a tight space. I had 
the throttle and was going to work 
it when the engine caught. I had 
the back of my hand against the 
distributor ignition lead. When that 
thing lit and the juice started flow- 
ing, it hit me in the back of the 
hand and I couldn't get away. No- 
body knew I was in trouble because 
the engine makes a hell of a racket 
and there were people running all 
over the place. I was screaming but 
nobody could hear me. I finally got 
away by putting both feet against 
a tire. But it took 11 stitches to 
close the gash on the back of my 
hand, and I landed against a con- 
crete wall and almost knocked my- 
self out. 

The point is that these new high- 
energy systems are tough. If you 
have wet feet and get hold of one, 
it can kill you. So be careful. 

Im not trying to scare you or 
talk you out of working on your car. 
I just want to make the point that 
it’s a complicated machine that's 
due some respect. 

Continued 


JUNE 1977 | 121 


Problem No. 1 


You go out to the driveway 
in the morning, climb into 
the car, and turn the key. The 
car won't start. 


First, analyze what is happening. 
Maybe the starter is cranking nor- 
mally, but the engine won't start. Or 
the starter might turn over very 
sluggishly. Or maybe you get no 
cranking at all. If the starter turns 
over sluggishly or not at all, that 
points to a problem in either the 
battery or starter. If it spins at the 
regular speed but won't catch, it's 
probably either ignition or fuel. 
"Take those one at a time. 

Suppose your trouble is poor 
cranking—the engine turns over 
slowly or not at all. The first sus- 
pect is the battery. Best way to 
check that is with a hydrometer. If 
you don't have one but do have a 
recharger, you can put the battery 
on charge and see if that helps. Or 
you can use jumper cables and try 
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starting it from another car. Re- 
member to be careful about the 
hookup; you can blow diodes in 
the alternator. 

If you get it started now, the 
trouble was the battery and you 
might want to find out why it was 
bad. Main suspects: worn-out bat- 
tery, something wrong in the charg- 
ing system, or you left something 
on—parking lights, maybe—over- 
night. 

If you eliminate the battery as 
the source of trouble and still get 
slow or no cranking, the next sus- 
pect is the battery cables. Check 
for clean, tight connections. But 
even if they look perfect, they may 
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be causing trouble. You can have 
a bad connection between the lug 
and the cable itself, hidden by the 
insulation. To check this, have 
somebody try to start the car while 
you move the cables around the 
terminals. If that’s the problem, 
the engine will take off and start 
when you make a good connection. 
Another thing to look for is heat. 
Feel the cables. Wherever the poor 
connection is, it'll be very, very hot 
—so proceed cautiously. Just kind 
of tap it with your fingers, because 
it can be hot enough to burn you. 

If nothing so far has worked, the 
problem may be in the starter mo- 
tor itself. Starters have quite long 
lives, but the brushes and bushings 
will wear out eventually and the 
armature can become grounded. 
One way to tell whether the starter 
is giving trouble is to check the 
current it draws. If you have the 
right kind of ammeter and a fac- 
tory manual, which will tell you 
how much current it should draw, 
you can check this yourself. Other- 
wise, have a mechanic do it. 

If you still haven’t found the 
trouble, there are a few offbeat 
problems that can happen. Look 
for those next. You could have a 
starter solenoid out. Or a starter 
switch. 

If cranking was your problem, 
you should have found it by now. 
But suppose cranking is normal and 
the engine won’t start. The two 
main problems likely to cause this 
are: (1) poor or no spark, or (2) 
no fuel. Before beginning to track 
those down, though, check the 
choke. Choke problems are giant 
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offenders in causing starting prob- 
lems—cold or hot or both. The big- 
gest problem with chokes is that 
most people adjust them like in 
the ballpark. However, since man- 
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ufacturers are under pressure to 
cut emissions, they’re desperately 
trying to get the choke off as quick- 
ly as possible—so they build in 
minimum choke. And if you get a 
little off specs, that can destroy 
the engine’s ability to start normal- 
ly. 

To check out the choke, take off 
the air cleaner and look down into 
the carburetor. Pull the throttle 
back a little; if the choke isn’t 
already shut, it should snap shut 
now. If not, it’s probably stuck. So 
check to see that it’s free and clean. 
If you’ve got a factory service man- 
ual, you can reset it to specs to 
make sure. 

If you suspect the choke but 
don’t want to take the time to reset 
it to factory specs, here’s what you 
can do—I hate to advise this, but it 
works. Just take a rag and stuff it 
into the top of the carburetor. As 
soon as the engine catches, turn 
the key off, and remove the rag. 
Then start it again. This time you 

Continued 


If your car's appetite 
is getting bigger, 

try fresh Champion 
Spark Plugs. 


Can spark plugs alone help mileage? 
Most definitely. Of all the tune-up parts in your engine, spark plugs are the only ones that actually touch 
the gasoline and make it burn. If they do a good job, you'll get the best mileage your car and your driving 
can deliver. If they don't, your mileage will suffer. It's that simple. 
What about a whole tune-up? 
Many late model cars can go, say, 20,000 miles or more before they need a whole tune-up. But 
spark plugs start to lose their edge after 10,000 to 12,000 miles. So if you wait for a tune-up to change 
plugs, they could be costing you precious gasoline mileage. And give you starting trouble, too! 
Why fill 'er up with Champions? 
Champion makes a plug that's exactly right for your car. 
How about another reason? 
Champions have powered more race winners over the past years than any other plug made. 
And a third? 
Champion is the No. 1 selling spark plug in the world. 

So if you get the feeling that your car is using more gas than it should, you could be very right. 
Fill 'er up with Champions. 
You'll probably come out 
miles ahead. 
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‘CHAMPION 


Fill er up : 
with Champions. 


Champion Spark Plug Company * Toledo, OH 43661 


won't need the choke if you keep 
wiggling the accelerator pump. The 
choke would normally keep the 
mixture richer at this time. So you 
just do the same thing with the 
accelerator pump until it warms up. 

But suppose cranking is fine and 
the choking seems okay? It's time 
to check ignition. The simplest 
thing to do is jerk a plug out of the 
engine, snap it back into the plug- 
wire connector, then lay the plug 
on the block. Get somebody to turn 
the engine over while you look at 
the electrodes. (Be careful pulling 
the plug wires off. You can damage 
some of them easily. If you didn't 
have trouble before, you will 
now.) 

If you're getting a nice fat bluish 
spark, then you’ve got ignition, and 
you can turn to the fuel system. 
But assume for a moment that you 
get either no spark, or a yellow or 
orange one. 

Let’s talk for a minute about 
what the distributor does. There 
are two circuits here, a primary cir- 
cuit and a secondary circuit. Either 
one can cause trouble. The primary 
circuit is made up of the points and 
condenser. As the rotor turns, the 
points alternately open and close. 
Every time they close, they connect 


the 12-volt battery to the primary 
side of the coil. The coil is actually 
a transformer. And when the points 
open, the magnetic field that had 
been generated by the current 
flowing through the primary coil 
collapses. That generates a giant 
10-30,000-volt pulse on the secon- 
dary side of the coil. (That’s for a 
conventional system; the new high- 
energy ignition systems usually gen- 
erate 40-60,000 volts.) That 10- 
30,000 volt pulse comes out of the 
top of the coil and travels back 
to the top of the distributor, 
where it goes into the secondary 
circuit. Here, the rotor switches the 
signal to whichever spark plug is 
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supposed to be firing at the time. 

Okay, now on to troubleshooting. 
First thing to do is to pull the cen- 
ter wire out of the top of the distrib- 
utor (if you can—you can't in some 
late models) , hold it about a quarter 
inch from the engine block, and 
try turning over the engine again. 
Let's say you're either getting noth- 
ing, or a weak yellow spark. Then 
chances are that something is hap- 
pening in the primary circuit of the 
distributor so that the coil isn't get- 
ting the right kind of signal through 
its primary side. 

If that's the case, check the 
points. They may be pitted or dirty. 
They may need replacing. Some- 
times they look okay, but they've 
got oil vapor on them, which may 
be enough to give starting prob- 
lems. You can solve that one right 
quick by rubbing a business card 
between the points. 

If the points are okay, the next 
thing to check is the condenser. 
There's an easy way to do it, but 
sometimes it's not too comfortable. 
Turn the key on and kick the en- 
gine around until the distributor 
rotor is in a position in which the 
points are open. Then remove the 
condenser, being careful not to let 
the lead touch anything. Now 
you've got the condenser charged 
to the maximum system voltage. 
Hold the case side to ground, then 
touch the other side of the hot 
wire to ground. You should get a 
nice strong spark that shows that 
the condenser can hold a charge. 

If the points and condenser are 
okay, that leaves the coil. Check the 
voltage on the primary side just 
to make sure. If that's okay, but 
you still get no spark or a weak 
spark, you need a new coil. 


But now suppose that when you 
pulled the wire out of the top of 
the distributor and held it a quar- 
ter-inch from the engine block, you 
got a good big fat blue spark. Then 
the trouble must be that it's not 
getting through the secondary of the 
distributor to the spark plugs. 

This problem is likely to come 
from a moist cap. You get oil vapor 
inside the cap and high humidity. 
Condensation forms and the inside 
of the cap is damp and shorts out 
the spark, or cuts it down to where 
you don't get enough voltage to 
start the engine. This happens a 
lot during hot, humid weather, 
when it cools off in the morning. 
The quick fix is just to turn the 
cap upside down and pour some 
kerosene in. i 

So far, I've been talking about 
point ignition. If you have a high- 
voltage-electronics or CD system, 
you can't get into it as much. You 
can check all the connections. And 
you can check to see if you've got 
a good hot spark at the plugs. But 
beyond that, these systems are too 
complex for the average guy. You 
can get into trouble fooling with 
them. On some cars, if you simply 
spin the engine over without 
grounding the plug wires, you'll 
destroy the amplifier. 

Now let's go back and take an- 
other track. Suppose that right on 
the first check—when you pulled a 
plug and tried it—you got a big 
blue spark. You know the ignition 
system is working. So why isn't the 
car starting? 

The next thing I'd recommend is 
to remove all the spark plugs. You 
might find them in bad condition— 
wet and unable to fire. You're not 
always going to get all eight or six 
or four wet. Maybe the one you 
jerked earlier to check the spark 
was dry, and the other three or five 
or seven fouled. 

But be especially careful when 
you reinstall the plugs. One of the 
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If you're comparing pickups, look at the bottom line. 


DODGE. THE LOWEST 


PRICED PICKUPS 
BUILT IN AMERICA. 


The manufacturer's suggested 
retail price for a stick shift, six- 
cylinder* Dodge D100 pickup is 
$3944*; with V8 engine, $4061* 
That's lower than Chevy or Ford. 


LOWEST PRICED WITH 
AUTOMATIC TRANSMISSION. 


The price for a D100 with Six and 
automatic transmission2 is 
$4262*; with V8 and automatic 
transmission, $4379* Lower than 
Chevy or Ford again. 

LOWEST PRICED 
FOUR-WHEEL-DRIVE PICKUPS. 


The Dodge W100 Power Wagon 
with six-cylinder enginet and 
four-wheel drive has a suggested 


retail price of $4985* That's 
lower than Chevy, Ford, or Jeep. 


LOWEST PRICED 

CLUB CAB PICKUPS. 
The Dodge D100 Club Cab with 
six-cylinder engine and manual 
transmissiont has a suggested 
retail price of $4241* That's 
lower than Ford. (Chevy doesn't 
even make a Club Cab.) 

’77 EPA ESTIMATES: 
24 MPG, HWY. 18 MPG, CITY. 


That's for Dodge D100 conven- 
tional cab pickups with a standard 
225 Six engine and manual trans- 
mission t Your actual mileage may 
differ, depending on how and 
where you drive, the condition of 
your vehicle and its optional 


equipment. Dodge's exclusive 
four-speed overdrive transmis- 
siontis also available as an option 
to help improve fuel economy. 


TOUGH ENOUGH TO CARRY 
BIGGER PAYLOADS. 


Dodge D100 is built tough enough 
to carry a bigger payload than 
comparable Chevys and Fords. 


THE TRUCKS THAT LAST 
_ARE THE DODGE TRUCKS. 


96 out of every 100 Dodge trucks 
registered in the last ten years 
are still in use. (Source: R. L. Polk 
& Company, Trucks in Operation, 
1975.) It all adds up to one heck of 
a tough pickup you can buy or 
lease...by the truck or by the 
fleet...at your Dodge Dealer's. 


DODGE TRUCKS HAVE GOT IT WHERE IT (REALLY) COUNTS. 


*Price and price comparisons based on manufacturers suggested retail prices, not including destination charges, taxes, 
and options. California prices slightly higher. tN/A in California or high altitude areas. ^ N/A in high altitude areas. 


problems with the modern systems 
is that the spark-plug wires just 
can't hold the juice—the 40-€0,000 
volts. They'll 


leak like sieves. 
The voltage will 
fire to ground 
right through the 
* insulation if it 
gets close to the 
block or even an- 
other wire. 

And there’s an- 
other problem. 
With these high 
voltages, you can 
transmit a signal 
from one plug 
wire to another 
by capacitive or 
inductive cou- 
pling if the wires 
are too close. That’s why the engi- 
neers spend a lot of time figuring 
the routing of each wire in new 
cars. Let’s say that in the firing 
order there are two cylinders that 
are both coming up on compression, 
and one is at the top but the other 
is halfway up. If the two wires to 
those cylinders are parallel to each 
other for any distance, there will 
be enough charge coupled from one 
wire to another to fire the plug in 
the cylinder that’s not ready yet. 
And that knocks hell out of your 
pistons. You’re firing at the wrong 
time, and you can easily break a 
piston. It’s like smacking it with a 
sledgehammer. So remember, those 
wires all have to go back exactly 
where they were. 

If the plugs are okay, move on to 
the fuel system. The first thing to 
do there—assuming you’ve got the 
tools and know your way around a 
car at least to some extent—is to 
remove the top of the carburetor 
and examine the fuel level in the 
bowl. If it’s about half full, you 
know gas is getting that far. 

Next, about 90 percent of all 
carbs have accelerator pumps. If 
there’s enough fuel in the carbure- 
tor, there’s enough fuel to fill the 


Problem No. 2 


It's a hot day and you've 
been driving hard. You pull 
into a restaurant and spend 
ten minutes having a cup of 
coffee. You come back out 
and the car won't start. 

This is going to be a way of life for 
most people from here on out. Car- 
buretors today aren't vented to the 
atmosphere. They're connected to 
a container by a tube, so that when 
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accelerator pump. So if you work 
the throttle back and forth, you'll 
see fuel being squirted into the 
carb throat. 

If you get no fuel squirting when 
you work the accelerator pump, 
maybe you’re not getting fuel from 
the tank. Unhook the pressure side 
of the fuel pump—that's the line 
that goes from the fuel pump to 
the carburetor. The idea is to spin 
the engine and see if that fuel 
pump is kicking up any fuel. But 
there’s something else you have 
to be careful about. When you 
turn the engine on, you're going 
to have ignition available, so the 
plugs will be hot. If you don't make 
some provision to catch the fuel 
that squirts out, you could squirt 
fuel on the plug wires and have a 
fire. Because remember, I told you 
those wires leak. And if one is close 
to the block, a spark jumps, there's 
gas there, and you've got a fire on 
your hands. 

But let's say you don't get any 
fuel. Now you're down to three 
things: a plugged fuel filter, a 
clogged gas line on the pull side 
(from tank to pump), or the pump 
itself. 

First check the filter. Then, at 
the fuel pump, unhook the gas line 
from the fuel tank. In most cases 
gas will run out. If it doesn't—if 
the line is higher than the tank— 
apply some air to the fuel line, or 
blow backwards into the tank. Re- 
member to take the filler cap off for 
this. You should hear a bubbling 
through the gas. If the line is open, 
you must have a bad fuel pump. 

What I've told you will locate 
the problem 99 percent of the time. 
But every once in a while, you get 
into a weirdo deal. For instance, 
you can get a fuel line that has a 
rusty spot in it. It's leaking, but 
it doesn't pour out—it seeps. Now 
the fuel pump, which has a little 
bit of negative pressure on it, is 
trying to pull against the fuel in 
the tank. Instead, it pulls air out 
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234. COLD-ENGINE 
EXHAUST 
PATH 


of those pinholes and doesn’t pull 
the fuel. A thing like that is tough 
to find. 

There are a few other things you 
might check if you have good 
cranking, a good spark, plenty of 
fuel in the carburetor, a choke in 
the right position, but your car still 
won't start. One thing I'd check is 
the heat damper in the exhaust sys- 
tem. I've seen a lot of trouble here. 

The heat damper is an exhaust 
bypass valve that on a cold engine 
helps vaporize the fuel as early in 
the startup cycle as possible. It dces 
this with a bimetallic spring that 
closes a flap valve in the manifold 
to direct the hot exhaust gases 
around a segment of the intake 
manifold just below the carburetor 
so that it warms up the metal of the 
intake manifold. 'Then, as the en- 
gine warms up, the bimetallic 
spring opens that flap valve and 
closes off this bypass route around 
the intake manifold and directs 
the exhaust gases directly to the 
exhaust pipe. 

Sometimes the heat damper will 
stick in the position that directs 
the exhaust directly to the exhaust 
pipe without bypassing it around 
the intake manifold. This slows 
down manifold heating and can 
give you trouble on cold starts. If 
you suspect this problem, check 
the valve with the car cold to see 
if it's free. If it is free and working, 
you can feel it. If it's stuck, you 
can't move it. 


gas turns to vapor, it doesn't escape 
to the atmosphere. Instead, it goes 
into the canister, where it's sup- 
posed to condense and maybe flow 
back into the gas tank. 

Now here's what happens. While 
you're driving, under-the-hood tem- 
perature may be 120. That's okay 
as long as you keep moving. But 
when you stop, it can zoom to 200. 
If you could see into the engine, 
you'd see just white smoke—vapor- 
ized fuel. Some of it goes into the 
intake manifold, and pretty soon 
it condenses back into liquid. Now 


the manifold is 
soaking wet. You 
turn your key, 
and you've got 
too much fuel and 
not enough air in & 
the manifold. So 
you grind and 
grind and then— 
if you are lucky— 
you'll finally get 
one or two cylin- 
ders lean enough 
to fire. 
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SIT WHERE THE WORLD'S DEST DRIVERS SIT. 


You'll see stock SW instruments. The world's greatest drivers have 
competed from behind these instruments. 


This is one of the Penske Camaros used in the International Race of Champions. And like 
every other IROC Camaro, it has a Stewart-Warner tach, voltmeter, oil pressure, oil 
temperature and water temperature gauges. 


They're the same instruments you can buy for your car. And they're so accurate, so 
reliable —they aided Penske Racing in modifying the car's design for improved engine cooling. 

That's how we make instruments. For the IROC. And for you. 

For your copy of "Stewart-Warner's Guide to Instrumentation; send $2.00 to: 


Stewart-Warner Corporation, Dept. PS, rmm 
1826 Diversey Parkway, Chicago, III. 60614. STE U H T- U B n n EB 
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Unretouched photo of the cockpit of » x 4 
Penske Camaro #1 raced in 1976 IROC Series. 


This can give trouble in the 
morning, too. You come in with 
the engine hot in the afternoon. 
The fuel vaporizes and ends up in 
the manifold, where it eventually 
condenses back into a liquid. It 
will actually drain the bowl. In the 
morning, when you try to start, 
the engine coughs for a split second 
in this rich condition and wets a 
couple of spark plugs. There is no 
more incoming fuel because the 
bowl is dry. The other cylinders 
don't get any, and you've got an 
empty carburetor and three wet 
spark plugs. You're fooled by the 
fact that it caught once, so you 
fool around and crank hell out of 
it. The battery's going down and 
the starting system is robbing the 
ignition. By the time you've got 
fuel back into the carburetor, you 
don't have enough battery juice 
left, the distributor is robbed of its 
fair share, and the engine floods. 
So you've gone from lean to rich 
and still haven't got the car started. 

Before we get off the subject of 
starting cars, I want to say three 


more things. The two big offenders 
are either lack of fuel in the 
carburetor (because it all evapo- 
rated), or engine flooding (be- 
cause the driver didn't know he 
had enough fuel already). This 
may sound silly, but it's vital: 
Read the manual that comes with 
your car. I have seen so many cases 
where the guy can't start simply 
because he's never read the manual. 
First he pushes the throttle down 
and turns the key. As the engine 
begins to catch, he taps the accel- 
erator. That unhooks the choke and 
lets it fly open again. Now the mix- 
ture's too lean, so the engine dies 
before it really gets started. And 
then he spins hell out of it and the 
engine won't start again. Finally he 
gets the choke hooked up and floods 
it. He ends up calling the mechanic 
when there wasn't anything wrong 
to begin with, except the starting 
procedure. 

Second, when it's time to replace 
your battery, replace it with one 
that has 25 percent more power. 
Another good idea is to put a 


heavier cable between the battery 
and starter. These two fixes will 
solve 90 percent of all hard-start- 
ing problems—both in hot and cold 
weather. 

And third, have you ever trickled 
gesoline into the carburetor to grt 
started? Don't do it. A lot of people 
do, but it's about the most danger- 
ous thing you can do, because when 
the car is lean, you can get back- 
firing in the intake manifold. I 
worked in a garage in Pennsylvania 
years ago and watched a guy get 
burned to death using a Coke bot- 
tle full of gas. 

He was going to start an old Ford 
truck, and I said, “Man, you're 
foolish. If that thing spits, you've 
had it." *I do it all the time," he 
said, and about the time he said 
"time," it spit. He threw the blaz- 
ing bottle up and it fell right back 
down on him, spewing burning 
gasoline in every direction. He w^s 
running around, and nobody could 
catch him. He inhaled some of the 
stuff and something went wrong in 
his lungs. In 48 hours he was dead. 


Problem No. 3 


You pull into the driveway, 
turn off the key. The engine 
keeps firing irregularly— 
roughly. It's dieseling. 


The first thing I'd do is to try to 
adjust the throttle so that in the 
present idle position it is as nearly 
closed as possible. Play with the 
idle throttle setting. Try to back it 


down, to lower the idle speed. If 
that doesn't help, raise it a bit. The 
only bulletproof thing you can do 
is to install an idle cutoff. This is 
an electric solenoid. When the key 
is on, the idle stop is set normally 
—say at 700 rpm. But when you 
turn the key off, the idle stop with- 
draws and the throttle goes com- 
pletely shut. The engine can't run 
without air any more than it can 
run without fuel, so that works every 
time. 


IDLE-SPEED 
SOLENOID 


THROTTLE 
LEVER 


Problem No. 4 


You're cruising along at 45. 
You pull out into the passing 
lane to go around, press 
down on the throttle. The car 
bucks and misses, gradually 
picks up speed. 


That's usually an ignition break- 
down. The energy requirement to 
fire a spark plug is much higher 
under hard work conditions than 
under idle or no-load conditions. 
The piston is coming up, the fuel is 
in there, and the pressure is rising. 
It's already at 200 psi or so and 


going higher. And now you've got 
to jump that spark across the gap. 

Unless you've got a strong spark, 
it will go out without lighting the 
mixture. Check through the ignition 
system using the procedure out- 
lined on starting problems (Prob- 
lem 1). Pay particular attention 
to the points. Pull out the plugs to 
see if they're dirty or burned. If 
you're suspicious of their condition, 
put in new plugs and see if the 
problem disappears. 

If none of this helps, take the top 
off the carburetor and check the 
fuel in the bowl. If it's too low, set 
the float to specs and get more fuel 
in there. If I had a pressure gauge 


Problem No. 5 


You stop for a traffic light on 
a blistering day, engine 
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idling. The light turns green, 
you push down on the accel- 
erator. The engine stalls and 
quits. 


I'd put it in the line between the 
carburetor and the fuel pump. Ii 
the pressure was four pounds and 
the float level was okay, I’d go back 
to the distributor. If not, I'd check 
out the fuel line, filter, and fve! 
pump to see if they were all work- 
ing properly. 

If none of this worked, I'd gct 
into a whole bunch of things. It 
could be a bad plug wire. Examine 
all the wires for cracks or worn 
spots and check resistance with an 
ohmmeter. It could be a broken 
strap on a condenser. It just lies 
there. When the demand for ignition 
goes up, it's not grounded well 
enough to work. 


My first guess would be the prob- 
lem I talked about under the hard- 
start section (Problem 2). The un- 
der-the-hood heat level rises rapidly 
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Motorcraft Tune-Up Kits. 
If they’re tough enough for Alaska, 


they’re tough enough for you. 


eS MENT : 5 ES 
Want a rugged place to test auto parts? Try Fairbanks. 120 miles Because of the intense cold, some of the vehicles had to be 
below the Arctic circle. It dips below OF. for weeks on end. thawed before parts could be installed and readied for the test. 


x. MM 2 P^. el * = E -< A 
To avoid stalls, many cars are left to idle for hours, while drivers Motorcraft Tune-up Kit: Points, condenser, feeler gauge, cam 
are occupied elsewhere. Idling is a major cause of plug fouling. lube, Autolite plugs, instructions. For most makes. And tough. 


Alaska is tough on people, tough on auto parts. That's why we took Motorcraft 
tune-up kits to Alaska's rugged pipeline country. And had an independent 
testing company test them in 50 privately owned Ford, GM and Chrysler cars 
and light trucks. 

The parts were changed at recommended intervals. But along the way they had 
to contend with punishing operating conditions, such as excessive fouling caused 
by long periods of idling in the winter. And in 
warmer weather, incomplete fuel combustion 
resulting from slow, vi heal driving. Motorcraft : 

The test results? After six months of tough 
Alaska, only one spark plug couldn t take it 
and not one point or condenser failed. 

No matter what you drive... wherever you 


Therese taghin Ala" TESTED TOUGH 


while you're not moving; the gaso- 
line in the bowl vaporizes, then 
condenses in the intake manifold, 
leading to an over-rich condition 
and stalling. If this is the problem, 
there's an easy way to cure it. Take 
the air filter off and put it in the 
trunk. The vapors can escape and 
won't cause the over-rich condition. 

A permanent fix—if you find 
that's what you need—is somewhat 
harder. I think your best bet is to 
have a good carburetor man decide 
why your venting is not working 
and fix it. 


Problem No. 6 


You come out in the morn- 
ing, start the engine, try to 
drive off. The engine stalls. 
Once the car is warmed up, 
you no longer have trouble. 


You've got too lean a mixture. If 
the idle starting system is too lean, 
the engine will go leaner the min- 
ute you give it any work to do. It's 
turning over at, say, 700 rpm and 
you have air moving through the 
carburetor venturi, pulling fuel out 
of the metering jet. Now you give 
the engine some work to do, and its 
rpm drops. Then venturi air veloc- 
ity drops also. It pulls in less fuel, 
the air-fuel ratio drops to 20 or 25 
to one, and the engine stalls. 

To pin down the problem, I'd 
crank the engine again and try to 
drive off. But this time I'd put the 
throttle in deeper. If it was lean, 
that would make it spit or sneeze 
through the carburetor. The min- 
ute it spit, I'd know it was lean, be- 
cause if it wasn't, it wouldn't spit. 

This condition is most likely 
caused by the choke going off too 
soon. Take off the air cleaner and 
check the choke. It shouldn't go off 


If the air-cleaner trick doesn't 
find the problem, you still have to 
get into the carburetor. Maybe you 
don't have control of the bowl itself 
—the needle and the seat aren't able 
to control it. Maybe there's some 
dirt somewhere or a setting is off. 
Perhaps you have too much fuel 
pressure. You may have a fuel line 
that's getting too hot. If so, you'll 
have to replace it with a rubber 
line that doesn't get so hot, or 
you'll have to insulate the one 
you've got. If the fuel is overheat- 
ing and turning to vapor in the 


fuel line, the carburetor doesn't 
have any control The vapor gets 
in the bowl and upsets all the 
metering so that neither the float 
nor the engine have any control. If 
you suspect such a thing, try in- 
sulating the gas lines—even tem- 
porarily. If that stops the problem, 
you've found its source. As I men- 
tioned before, I wouldn't recom- 
mend that you go dismantling your 
carburetor on a late-model car un- 
less you're sure you know what 
you're doing. Read that manual very 
carefully. 


until the engine has warmed up. 

The lean condition could also 
be caused by the accelerator pump. 
It's supposed to give the carburetor 
an enrichment shot of fuel as you 
drive off. If it doesn't, the engine 
will go lean. If you suspect the ac- 
celerator pump, remove the air 
cleaner and work the throttle vigor- 
ously. You should see the fuel 
squirt into the carburetor throat. Be 
careful about doing this with the 
engine running. If it backfires while 
you've got the air cleaner off, you'll 
have a face full of fire. 

"There are other things that cause 
this kind of stalling. Late ignition 
timing, for example, will cause an 
engine to sneeze or stall on a cold 
start. Instead of firing, say, at top 
dead center, it might not fire until 
two degrees after top dead center. 
One sure way to check this is with 
a timing light. If you don’t have 
one, figure out which way to ad- 
vance the timing. Loosen the dis- 
tributor hold-down bolt and ad- 
vance the distributor about 14 of an 
inch. See if that helps. 

A badly worn timing chain with 
the camshaft running late can up- 
set the timing of the intake and ex- 
haust valves and cause the same 
problem. 


To check the timing, remove the 
distributor cap, then put the car in 
high gear, and rock it back and 
forth. See how far the car moves 
before the rotor moves. If it has 
to goa couple of feet, then you'd bet- 
ter have the timing chain checked. 
You can try this experiment with 
a manual shift only. 


DISTRIBUTOR 
HOLD-DOWN 
BOLT - 


Problem No. 7 


Most of the time, perfor- 
mance seems okay. But 
when you try to start uphill 
froma standing start, drive 
off witha trailer, or get into 
any other high-torque, low- 
speed situation, you get 
sluggish performance. 


This comes either from poor me- 
chanical condition—valves or rings, 
for example—or ignition. If you get 
sluggish performance under load 
and don’t have any spitting through 
the carburetor (which would indi- 
cate a lean condition), you usually 
don’t have carburetor problems— 
except possibly for an accelerator 
pump not working properly. 

One of the most common things 
that really knocks hell out of power 
is late timing. The best way to 


Problem No. 8 


Misfiring at high speed. 


130 | POPULAR SCIENCE 


Usually, misfiring at high speeds 
is caused by poor ignition—bad 
plugs, bad plug wires, points, the 


check for that is with a timing 
light. Some peculiar things can 
happen here. Timing is generally 
checked at low rpm—700, 1000, 
1500. But we've seen many distrib- 
utors that check out perfectly 
there, then go crazy at 4000 or 
5000. They have all kinds of prob- 
lems: worn bushings or bearings, 
bad weight springs, an advance 
mechanism that doesn't work. You 
really can't check this out yourself. 
It takes garage equipment. 


usual things. If plug wires are bad 
enough to cause trouble, the dam- 
age is usually visible. You'll see 
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Our new Gas Miser gets you acleaner carburetor 
for fewer exhaust emissions. 


And an average of 10 extra miles per tankful of gas. 


10 extra miles per tankful of gas. 
That's a lot of miles. But with new 
GAS MISER, it’s only the beginning. 


Formulated to improve 
performance 


Because GAS MISER is a detergent 
formula. It keeps the vital parts of 
your fuel system clean. Your carbu- 
retor, PCV valve and intake valves. 
And what it accomplishes is 
just as important as your increased 
mileage: it improves engine 


performance. GAS MISER helps 
combat rough idling, stalling and 
sluggish response. 


Cuts down auto exhaust emissions 


It'll even reduce your car's exhaust 
emissions. 

But exactly how well GAS MISER 
works depends, in part, on how you 
use it. For best results, use it regu- 
larly. One can for each ten gallons of 
gas added to your fuel tank. 

GAS MISER is right for almost 


"Gas Miser" is a registered trade mark of Union Carbide Corporation, 270 Park Avenue, New York, N.Y. 10017. 


every kind of vehicle you could 
own—car, pickup or truck. If it's 
powered by gasoline, it can be 
powered better with GAS MISER. 
From UNION CARBIDE. 


50€ refund 


When you buy your GAS MISER, 
look for the refund offer on top of 
the can. 

It'll have all the details you 


need to get a 50° refund aes. 
on GAS MISER. CARBIDE 


cracks or other signs of deteriora- 
tion. Other things that can cause 
the problem are weak valve springs, 
pumped-up hydraulic lifters, bor- 
derline clearance on valves, and 
rings that are sticking. Also, a dis- 
tributor not tracking properly at 
high speeds (see Problem 7, on 
low-speed, high-torque problems). 
One of the most frequent causes of 
engine misfiring at high speed is 
lead fouling on the plugs. This is 
caused by lead salts that are de- 
posited out of the leaded gasoline. 


Problem No. 9 


Engine runs rough 
at high speeds. 
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Problem No. 10 


You used to get pretty good 
mileage, but now you notice 
it's down at least a couple 
of miles per gallon. Or, 
you've just bought a new 
car. Is there anything you 
can do to get better mileage? 


I get more questions on this sub- 
ject than anything else. The ques- 
tion about new cars has a simple 
answer. There’s nothing legal you 
can do to make much difference. 
New cars are tuned to factory 
specifications, and there’s next to 
nothing you can do. 

But if you’re getting substantial- 
ly poorer mileage than you used to, 
that’s a different matter. The big- 
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They are pretty fair insulators 
when they’re relatively cool, but 
they become good conductors when 
they’re hot. The car runs fine at 
low speed and at normal road load. 
But in a high-speed, heavy-load sit- 
uation, the plug nose heats up still 
more and these lead salts become 
conductive, then short the plug out. 
When it shorts out, the nose starts 
cooling off again from the incoming 
raw fuel, so you have them going on 
and off. Since at high speed, par- 
ticularly with an eight-cylinder en- 


This is similar to, but not the same 
as, the previous problem. An en- 
gine that runs rough at high speeds 
but is not misfiring may have sticky 
valves or rings. They get hot and 
stick tighter. If you’ve got a valve 
guide or intake problem, that’s 
when it will show up. Another thing 
is hydraulic lifters. They can stay 
pumped up, go past their limit, and 
hold valves open. 

Some carburetors lose control of 
the fuel and go rich when they get 
hot. A coil can be borderline and 
lose its secondary voltage. You can 
have head-gasket problems; they’re 
exaggerated in a hot engine. We 
get engines that run perfectly until 
they’re hot and then have a big 
water leak that opens up. 

These are tough problems to find, 
even for a mechanic with a shop 
full of equipment, and they're 
almost impossible for the backyard 
mechanic to do anything about. For 
example, if we suspect a water leak, 
we unhook the water pump when 
the engine is cold and take the 
thermostat out. We fill the system 
to where we can observe it, then 


gine, this may be happening only 
on a couple of cylinders, you don't 
notice it that much—you will notice 
that the engine just doesn't seem 
to be as smooth as it should be. 
Another far-out situation. If you 
have misfiring at low speed that 
clears up at high speed, you may 
have a small water leak in a com- 
bustion chamber. It interferes with 
combustion at idle, but at high 
speeds and temperature, there is 
not enough water to cause a prob- 
lem, and the engine works fine. 
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crank the engine. If there is any 
motion of fluid, we know we're 
getting some pressure inside some- 
where, because there is no pump- 
ing of any kind. 

But this doesn't help if the leak 
shows up only when the engine is 
hot. For that we put in a dye and 
pull the intake manifold or exhaust 
manifold and look for the dye. 

We look for valve problems with 
a vacuum gauge. You need a scope 
to spot a coil that's bad only at 
high speed. A lot of times, if we 
suspect a coil, we heat it to about 
200 degrees before we test it. 


gest suspects are spark control and 
timing. With later ignition systems, 
not much can happen. They're tran- 
sistor or capacitor-discharge types. 
And they seem to have the ability 
to work at 100 percent or zero. The 
old point ignition, on the other 
hand, starts off at 100 percent, but 
as soon as you start the engine it be- 
gins a slow downward trend to zero. 
If I had the problem, here's what 
I'd do. Check the plugs and make 
sure you're getting a nice hot spark. 
- If your car has 
points, see that 
they're in good 
shape. Make sure 
air\ the carburetor's 
FILTER float is set right. 
Check the air- 
[INSPECTION cleaner element 
and see that it's 
clean. Make sure the choke isn't 


CARBURETOR 
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stuck in a closed position. Check 
the heat damper. Pull off the PCV 
valve and blow through it. It 
doesn't taste too good, so we usu- 
ally stick a short length of rubber 
tubing on it. If it's stuck, clean or 
replace it. 

But in my experience, most mile- 
age deterioration doesn't come from 
engine problems. The biggest of- 
fenders are tires, driving habits, 

Continued 


~ Ford introduces a trick Free Wheel- 
ing van and a super-trick new ver- 
sion of the Cruising Van. 
~ The all new Free Wheeling van 
givesyou custom rocker panel trim, 
blackout grille, and black bumpers 
fand mirrors. All of which will do 
Some really good things for your 
vans looks. And, to assure your pri- 
Macy, there's our optional Privacy 
Glass" portholes. 

The world's first factory custom- 
ized van comes another way, too. 
The new Cruising Van gives you a 
wild new trick paint treatment. In- 
Side, there's plush carpeting that 
really quiets everything down (ev- 
erything except for your favorite 
stereo sounds). And for relaxing, 
there's our Captain's Chairs. 


And you can get both our new 
trick vans with forged aluminum 
wheelsandraised white-letter tires. 

With Ford, you can really trick 
"n truck. 


Plush 24 oz. carpeting covers the floor, 
walls, and roof 


Full-length color-keyed carpeting, 
complete insulation, and wood-grained 
vinyl paneling make the optional inte- 
rior really trick, but economical. 


FORD 
FORD DIVISION q 77» 


dragging brakes, chassis out of line, 
wheels that aren't lined up. An- 
other thing that knocks hell out of 
mileage is automatic transmissions 
out of spec and slipping. 
Unexpected, offbeat things can 
happen. You take a guy who's get- 


ting pretty good mileage and de- 
cides to put on bigger tires. That 
jacks the whole car up and makes 
for more aerodynamic drag. Some- 
times it makes no difference, and 
other times it does. Or some- 
body may pull out the 180-degree 


thermostat and put in a 160-degree 
unit. All of a sudden the mileage 
drops two or three miles per gallon. 
So if mileage falls off, think back 
and see if you made any changes 
about that time. If not, then start 
looking into the engine. 


Problem No. 11 


Your car uses too much oil. 


If it’s a new car, take it back to 
the dealer and complain. Today 
you should expect at least 4000 
miles a quart; 6000 is not unusual. 
But there are also some cars that 
are hard pressed to get 1200. They 
have built-in problems and you 
can't do too much about them. 

Now for the guy who bought a 
car and got good oil mileage that's 
been slowly getting worse, it's one 
of two things. Either the rings are 
giving up or the valve seals are 
getting worn, or even more likely, 
he's got a leak. The leak can usu- 
ally be found by close inspection. 
Clean the engine thoroughly and 
drive it hard for 10 or 15 miles. 
Unless the engine is dirty, you can 
probably see where the oil is com- 
ing from. If you started using oil 


between 30,000 and 60,000 miles, 
you probably have a leak. If it 
didn't start until after 60,000, then 
it's usually either rings or valve 
seals. Rings are more likely to be 
stuck than worn. 

In high-mileage cars, a lot of 
trouble comes around the valves 
and valve guides. The seals can be- 
come badly worn, and consume a 
tremendous amount of oil. 

The only way to check ring con- 
dition from the outside looking in is 
with a blowdown. This takes a 
special instrument plus a source of 
compressed air. If the compression 
ring is not stuck or worn, you'll 
get good readings. But you could 
have a loss of oil control down be- 
low and not be able to tell it. You 
look in the combustion chamber 
and it's oily. But did it go down the 
valve-stem seals or did it go up 
past the piston rings? It's very hard 
to say. But the interesting thing is 


Problem No. 12 


You're driving along at 60 
mph and suddenly the red 
overheating warning light 
goes on. 


Stop! Don't second-guess that little 
light or hope it will go away. May- 
be there is something wrong with 
the light and your engine isn't 
really overheated. But don't take 
the chance. If it is overheating and 
you drive on for another two or 
three miles, that will be the end of 
your engine. So pull over, open the 
hood. If you smell that overheated 
odor and a few seconds later steam- 
ing occurs, the only thing you can 
do is leave it alone for at least 30 
minutes. Don't do anything. 

Even if you could get the radia- 
tor cap off without scalding your- 
self, it wouldn't do you any good. 
If you try to put cold water in be- 


fore the engine cools down, you'll 
split the block wide open. After a 
half hour, when the engine has 
cooled down, put water in slowly 
while the engine idles. 

Now, how do you find out what 
caused the problem? The biggest 
offender is a bad pressure cap. So 
check it at a service station or 
simply get a new one of the proper 
rating. The fan belt may have 
broken or a hose let go. Either 
problem should be easy to see. A 
slow leak may not be so easy to 
find. But maybe it was enough to 
gradually lower the coolant to dan- 
gerous levels. If you suspect this, 
check your coolant regularly first 
thing in the morning while the en- 
gine is cold, and make sure it stays 
full. If you have no more troubles, 
you've solved the problem. A lot 
of people get in trouble this way 
because they think the service- 
station guy checks the coolant. But 


Smokey on maintenance 


The typical American motorist neglects 
his car. If he was fooling with an air- 
plane, he'd kill himself six times a 
month. But if he's going to save money 
and have a reliable car, he's got to do 
better than that. Here's the basic mini- 
mum: Change oil and filter every 5000 
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miles, even if the manual says you can 
go longer. Stick to recommended fuels. 
Check coolant once a month, change it 
once a year. Keep tires properly inflated. 
Replace rubber parts—fans, belts, hoses 
—every two years. Change plugs every 
10 to 12 thousand miles. Check timing 
and points at least twice a year. Keep 
your air filter clean and make sure it 


that it doesn't make any difference. 
You've got to take the head off in 
any case. When you take the head 
off; you can examine the valve 
guides and valve seals. You might 
decide that you need a valve job 
and a new set of seals. But it would 
be risky to repair just that. It could 
turn out to be the rings, too. And 
when you increase compression by 
getting a better valve seal, if in fact 
you had a little ring trouble, now 
you've got worse ring trouble. 
Since those repaired valves are go- 
ing to move more vacuum, more 
pressure in the cylinders where 
you're pulling fuel in, you're pump- 
ing oil out. So if you're going to 
take the head off, do them both. 
By the way, you can't fix this 
problem with heavier oil. The en- 
gine will still keep getting worse, 
and it's not going to make the rings 
any better. You may use a little 
less oil, but the problem remains. 


he really can’t—the engine is hot 
when he sees it. So be sure you 
check it and add coolant as needed 
at least once a month. 

Late ignition timing can cause 
a car to overheat. If that's not the 
trouble and you still have persis- 
tent overheating despite regular 
maintenance, you may have a bad 
head gasket. Check it as described 
under the section on rough running 
(Problem 9). If that turns up no 
problems, look for a lower radiator 
hose that collapses partially when 
the pump is running, restricting 
water flow. 

A plugged radiator can cause 
overheating, too. Put your hands 
on the radiator while the engine 
warms up and see if it heats evenly. 
If it's plugged, part will be hot 
while other parts will be cold. And 
finally, a thermostat can get stuck 
and cause the engine to overheat. 
It's not likely, but it can happen. 


doesn't have any holes—even pencil- 
point-size ones. If the filter has a hole, 
and you're in a dusty area, you can eat 
up the engine in a week. Keep good rec- 
ords—particularly on mileage. Whether 
your overall mileage is good or bad, any 
change can be important. If mileage be- 
gins to creep down, it's time to start 
looking for the trouble. 


Open the door to freedom 


Coachmen recreational vehicles open the door to a special kind of freedom. Freedom to travel in 
your own style. Go where you want. Stay as long as you please. 


Coachmen gives you freedom to 
choose. Travel trailers. Motor 
homes. Mini-motor homes. Truck 
campers. Camping trailers. Van 
campers. Fifth wheels. We make 
them all! 

Important Coachmen extras keep 
you carefree. Quality construction 
standards. Top components. “Buck 
Stopper” customer service. A 
coast-to-coast dealer network. The 
International Coachmen Caravan 
owner's club. 

You can expect all this only from 
Coachmen—the £1 selling name 


in RVs. 


Visit your Coachmen dealer. He'll 

tell you how you can open the door 

to a special kind of freedom...the N : 
Coachmen way. 


Coachmen Industries, Inc. 
j PO. Box 810 è Dept W6 e Middlebury. Indiana 46540 


d Please send me information on Coachmen 
ax 


Travel Trailers [Truck Campers | Camping Trailers Van Campers 
Fifth Wheels | Motor Homes/ Mini Motor Homes 
Coachmen ELLE mm 
D ips 
RECREATIONAL VEHICLES 


P.O. BOX 810 * MIDDLEBURY, INDIANA 46540 


Rebuild  * 
your deck 


for longer life 


Before: Jagged holes opened up in this 12-year-old deck 
when owner walked across section weakened by rot. 


After: Cantilevered over a flowing stream, the rebuilt deck has been carefully based and designed to resist moisture. 


New methods and materials 
should make deck renovation 
a once-in-a lifetime job 


By ROBERT M. ENGELBRECHT 


For today's architect, the outdoor 
deck is the logical successor of the 
old-fashioned porch. 

Almost every leisure home my 
firm has designed in the past fifteen 
years has featured a deck—whether 


Robert Martin Engelbrecht is an architect 
specializing in leisure homes. For the V-PAC 
Council, his firm has produced many of the 
designs in the PS Leisure Home of the Month 
series. 
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it be on posts, piers, or on a free 
cantilever soaring into space. 

All of our decks are constructed 
of wood that has been specially 
treated to resist the elements, and 
all are carefully designed to fit the 
site. Of course, a difficult site poses 
special problems. On one of my 
houses (shown above), the deck 
cantilevers over a running stream. 
Because of this unusual design, steel 
I-beams were used as framing mem- 
bers. The original deck had been 
used for twelve years before it 
failed last summer. Much of what 
we learned in rebuilding it applies 
to other decks. 


Why the deck gave way 


With today's materials and tech- 
nology, there's no reason why a 
deck can't last 20 to 30 years. So 
why did this deck fail? 

Partly because of the fashions of 
a decade ago. In the early 60's, 
Spike heels and the narrow-legged 
wrought-iron deck furniture were in 
vogue. Decks with wide cracks 
would have been doubly dangerous. 
So my firm designed decks with 
planks butted tightly together for a 
continuous floorlike surface. 

Another reason for the deck’s 
failure: As part of a bridge house, 

Continued 


CHEVY ANNOUNCES 
A NICE PLUG FOR OUR CARS. 


The strange-ooking device 
you see at right is Chevrolet's 
diagnostic connector. 

Youll find it as stan- 
dard equipment under 
the hood of The New 
Chevrolet Caprice and 
Impala and under the 
hood of the Chevy Chevette. 

In spite of its insignificant 
looks, it performs a significant 
job. , 


your Chevrolet 
serviceman plugs ` 
it in to a special testing device 
in his service department, he's 
plugging in to 35 electrical 
tests and checks. 


wank oF excetLENce 


And he gets a quick, efficient 


"| analysis of your car's starting, 


supply voltage, charging and 
battery systems. 

(If you order air 
conditioning, 
we give you 
an additional 


connector to 
check your air conditioning 
system.) 

The benefits of our diag- 
nostic connector are fairly 
obvious: the easier it is to 
identify an electrical problem, 
the easier it is to solve one. 

We also wanted to give you 
one more good reason for 
buying a Chevette or The New 
Chevrolet. 

Chevrolet's diagnostic 
connector It's a nice plug for 
our cars. 


PLUG INTO THE 
SYSTEM 


Rebuild your deck 


[Continued] 


Dismantling the deck revealed rotting 
wood, corroded steel, and a mass of de- 
composing leaves. A stream running un- 
der one edge helped hasten decay. 


Rebuilt underframing has a two-by-four 
trim edge bolted to steel |-beams. Head- 
ers span between the beams, covered by 
pressure-treated wood nailers. For added 
support, two wood T's also frame into 
the headers. 


Predrilling nail holes minimized split- 
ting. The crowbar protruding from the 
crack was used to straighten and space 
each plank before final nailing. 
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over the water were thoroughly cleaned, 
primed with rust-preventive, and given 
two coats of exterior metal enamel. 


For structural continuity, each plank 
was placed so it would span at least three 
supports. Staggering the planks made the 
deck stronger and more level. Note the 
lowered grade underneath the deck, 
paved with rocks for moisture control. 


Once all planks were nailed, ends were 
trimmed to length with a portable saw. 
Saw-cuts on Wolmanized wood should 
be brushed with liquid preservative. 


it presented special design prob- 
lems that weren't adequately fore- 
seen. To resist decay, a liquid pre- 
servative was brushed onto all sides 
of each piece of decking or framing 
before installation. The deck re- 
ceived an annual spring treatment 
of the same preservative. This 
maintenance seemed adequate, but 
it did not keep the deck from de- 
teriorating to such an extent that it 
had to be virtually replaced. 

The most serious rotting occurred 
where decking was nailed to the 
supports, a place where dirt and 
pulverized leaves could wedge into 
the joints between planks. Strange- 
ly, the bottom had rotted much 
more than the top, and the steel 
beams were excessively corroded. 
The deck's closeness both to the 
ground and to the water had ex- 
posed it to excess moisture. This 
hastened the rotting of the under- 
side, even when the sun had thor- 
oughly dried the top after a rain 
had soaked it. 


Restoring the deck 


We first lowered the dirt grade 
and paved it with rocks to speed 
evaporation. Next, we rebuilt the 
underframing, making it as mois- 
tureproof as possible. Preparation 
was complicated by the fact that 
the steel I-beams had to be thor- 
oughly scraped clean and given a 
protective coating to retard rust. 

All the wood-framing members 
were replaced with LP Wolmanized 
Southern Pine [PS, Apr. '76] from 
the Koppers Co. According to Kop- 
pers, the 215-lb.-per-cubic-foot of 
CCA preservative should extend 
the life of this deck for well over 
20 years. 

We bolted on a trim edge that 
provides space for planters or box 
benches, then laid the decking. 
Again, we used Wolmanized South- 
ern Pine. To cut down on the num- 
ber of debris-catching cracks, we 
chose 2x8 planks. 

Before nailing, we drilled holes 
one size smaller and 34" shallower 
than the stainless-steel ring nails 
used. The tip of a crowbar served 
to space each plank properly. The 
joint between planks should be no 
less than 3/16” but no more than 
Y" wide. 

Painting the trim was the final 
step. Though the Wolmanized deck- 
ing can be stained, we left it 
natural; it will weather to a silvery 
gray. 

Continued 


I enjoy - aa "m 
and i you dont? | 


It's got to be my cigarette. Salem 
gives me great taste. And enough fresh 


Erw 
QN CN 


menthol to keep things interesting. e 
You'd enjoy smoking, too, if gy 


Hot driving ahead. 


Cool it with Zerex. 


Summer Coolant/Anti-Freeze. 


Buy two gallons of Zerex now... 
And look what else you can get: 


p 
I 1 » A $2.00 Merchandise Zertificate good 
in the store where you buy the Zerex. 


$3.00 worth of refund coupons good 2. 
on Du Pont Rally* and Rain Dance® 
products. 


Above all, you'll be getting unbeatable protection against sum- 
3. mer boilovers—plus protection against freeze-ups and rust. 
That's the mark of Zerex. 


Look for local Zerex ads and displays at participating stores 
now thru July 13. Pick up a coupon while you're there and mail it 
along with your proof of purchase to get that $2 Merchandise Zer- 
tificate. Plus $3 worth of refund coupons. It's the hottest deal on a 
summer coolant ever. 

For a free booklet on cooling system care, write PPG Industries, 
One Gateway Center, 5NZ, Pittsburgh, Pa. 15222. a AA 

we 


INDUSTRIES 
POPULAR SCIENCE 


Rebuild your deck 


[Continued] 


Guides for deck builders 


Rebuilding this deck led us to 
revise our design specifications for 
new decks. Here are the guidelines 
we've evolved, based on our years 
of experience in deck design. 

* Use large framing members 
even when not structurally re- 
quired: Smaller, narrow framing 
members deteriorate much faster. 

* Provide sufficient air circula- 
tion in and around members and 
up through the decking. 

© Use a limited number of fram- 
ing members. The fewer the mem- 
bers, the fewer the number of con- 
tact points that can deteriorate. 
Most two-inch-thick decking will 
span 36 to 48 inches. You can use 
decking up to 60 inches long if you 
span the planks across three or 
more framing members. In any 
case, never span one short length 
between two supports. 

* Be sure the ground under the 
deck is well drained so it doesn't 
retain moisture. If ground surface is 
close to the deck, cover the surface 
with polyethylene sheet or another 
vapor barrier. For appearance, and 
to hold the sheet down, you can 
cover it with pea gravel. Where the 
deck rides higher above the surface, 
covering the gravel with large rocks 
may allow moisture to evaporate 
faster. 

* Make sure all lumber is pres- 
sure-treated LP wood, now avail- 
able from most dealers. The only 
exceptions: redwood and cedar. 

@ Use hot-dipped, galvanized 
metal for all framing hangers and 
metal supports, or prime them with 
a good rust preventive, then paint 
with exterior metal enamel. 

* Use noncorrosive hardware. 
Predrill holes for all nails, bolts, 
Screws, and anchorage devices to 
prevent splitting and to improve the 
deck's chance of weathering well. 

* Surface-mount any railings to 
the vertical face at the deck’s edge, 
not to its floor. This will allow wa- 
ter to drain off instead of puddling 
on the deck. 

* Don't let shrubbery and trees 
grow too near the deck; keep leaves 
from accumulating under it. Sever- 
al times a year, sweep debris from 
the deck's surface and vacuum the 
cracks. 

If you follow these guides, you 
should have troublefree use of 
your deck for two or more decades. 
Your deck should serve you as well 
as the old-fashioned covered porch 
did your grandparents. us 


TV remote control 
uses infrared signal 


Push the buttons on this re- 
mote-control box from GE and 
your TV set flips to any chan- 
nel instantly. Not new? Per- 
haps the result isn't, but the 
method is: Infrared beams of 
light make this remote con- 
trol much more reliable than 


the conventional ultrasonic 
systems. 
If your TV has ever 


changed channels or turned 
itself off when you jingled 
change in your pocket, then 
you know ultrasonic units can 
be fooled by outside sounds. 
A set of keys, a tinkling cat 
collar, or ultrasonic burglar 
alarms can closely duplicate 
the high frequency used in 
these transmitters. With infra- 
red signals, however, GE's 
system is immune to outside 
interference. 

When you enter a channel 
number or a command to 
change the volume, a particu- 


lar BCD (binary-coded deci- 
mal) digital code is stored in 
an integrated-circuit chip in- 
side the transmitter. Push- 
ing the ENTER button then ac- 
tuates three infrared LED's, 
pulsing them on and off to 
duplicate the code. (All three 
work in unison for more light 
output.) At the TV, an in- 
frared detector picks up the 
pulses of light, decodes the 
command, and performs the 
function. A digital readout at 
the set displays the channel. 

What about color and hue? 
GE plans to offer these as re- 
mote-controlled features on 
25- and  19-inch models 
equipped with the VIR tuning 
system (color and hue auto- 
matically set by the broad- 
caster). Also, an LDR (light- 
dependent resistor) will auto- 
matically adjust brightness 
and contrast for the light level 
of the room.—Stan Prentiss 


DULL IS DEAD! PIZAZZ ends dull. It beautifies and protects vinyl, 
leather, rubber, plastic and wood.Use it on tires, dashboards, vinyl car tops, 
upholstery, wood car trim and fiberglass. And spread a little PIZAZZ 
around the house on Formica, 
cabinets and appliances. Put 
around your car and home and 


Available at your favorite store. 


luggage, golf bags, kitchen 
a little PIZAZZ in, on and 
watch your whole world glow. 
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Another quality product from Gold Mark! 


Now you can reduce miles and 
miles of highway fatigue to 
pleasure driving — with 
speed control. Automatic 
control takes over for you — 
and maintains a constant 
speed. Helps avoid speeding 
tickets. Saves on gas. And 
it's safe to use. Brake 
pedal automatically releases 
control. Special feature 
allows you to resume set 
speed with a flick of a 
Switch! Fits most cars with 
automatic transmission. 

Do-It-Yourself Kit contains 
everything you need to 
install. Complete, illustrated 
instructions for installing 
with standard tools. 


GoldMark-£z- 


Want to drill angled holes? Extend one 
of the Portalign's shafts and retract the 
other. A twist to each setscrew locks in 
the angle, and you'll get hole after iden- 
tical hole. 


Versatile guide 
for precision drilling 


The newest power-drill helper is an 
easy-handling tool that gives you 
more precision and flexibility than 
a portable drill press. With the 
Portalign precision drill guide, you 
can drill holes of uniform depth 
and angle, and center on narrow 
stock without measuring. 

'The tool attaches quickly to any 
l4" or 3%” electric drill. You re- 
move the drill’s chuck, screw the 
Portalign's center spindle into the 
chuck hole, then screw the chuck 
onto the spindle. The carriage, 
which incorporates the spindle and 
bearing assembly, slides up and 
down on a pair of outer guides. 
When the depth stop is locked into 
place on one guide, the carriage 
strikes it. With this setup, you can 
drill holes of equal depth all day 
long. 

Versatility? Portalign will han- 
dle just about anything you can 
chuck in your drill. The only limit 
is shaft length, so you can't use 
extra-long attachments, such as 
electrician’s bits. The maker also 
says the tool can do routing or 
sanding, but I think the slow speed 
might make routing impractical for 
all but the smallest jobs. 

Made by the Portalign Tool 
Corp. (Box A-80547, San Diego, 
Calif. 92138), the Portalign has a 
$20 price tab, which surprised me. 
But what you save—in time and ef- 
fort—on a single project almost 
pays for the tool.—Doug Day 
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Extend both shafts to grip narrow stock 
(top), and accurate centering is easy to 
do by sight alone. Note the adjustable 
depth stop just to the left of the hand. 
An alternate method for accurate cen- 
tering is given by a pair of V-blocks on 
the Portalign's base. These give you a 
firm hold on round stock or pipe (above). 


—  AMarlin pump shotgun 


may benew to you. 


No. 661,226. 


You may not know this, but we used to make a 
pump shotgun. 

It was called the Model 1898. And a darn good 
shotgun it was. We sold tens of thousands of them. 

Now we've got a new one. The 120 Magnum Pump. 
And the whole thing is happening all over again. 

Designed as a classic-looking pump with an all-steel 
action and Magnum capability, the 120 is all Marlin. Its 
receiver is machined from a block of solid steel. Double action 
bars provide smooth operation with no binding or twisting. 
And an all-steel floating ventilated rib, serrated on top, 
allows straight-plane sighting and reduces mirage. It has a 
checkered two-piece genuine American black walnut stock 

with a deluxe ventilated recoil pad. 


MAGAZIBE FIREARM. 


Patented June 2, 1896, 


And there's a special slide lock release you can work 
even with gloves on. Available in 12 gauge, the 120 features a 
steel trigger guard, an extra large safety button and a stainless 
steel, non-jamming shell follower. 

And it handles 224" Regular, 224" Magnum and 3” 
Magnum shells interchangeably. 

Barrel selection includes 30" Full, 28" Modified and 
26" Improved Cylinder with ventilated rib. Also, 38” and 
40" MXR plain barrels in Full Choke, and 26" Slug barrel 
with rifle sights. All barrels have precision honed chokes. 

The Marlin 120, starting at about $194.95. See the 
entire Marlin line at your gun dealer's. Also, pick up our new, 
free catalog. Or write Marlin Firearms Co., North Haven, 
Connecticut 06473. 


Marlin f Made nowasthey were then. 


Sears kit consists of a fence to guide 
your stock, a stripper to hold it down, 
and special bits to cut the mortise. It's 
easy to use, sets up in a minute or two. 


Ends are round; the kit won't cut a rec- 
tangular mortise. But that's no problem. 
You can simply round the corners of the 
tenon to fit or—more difficult—chisel the 
mortise square. 


Mortising kit strong joints made easy 


'The mortise-and-tenon is probably 
the strongest joint in woodworking. 
"Trouble is, it's also one of the hard- 
est to make. Cutting the tenon is 
no real problem, but the mortise is 
another story. 

Until now the only easy ways to 
cut a mortise have been with a 
router, or one of those expensive 
mortising jigs with a bit that turns 
inside a hollow square chisel. But 
both these techniques have draw- 
backs: The router won't cut much 
deeper than an inch, and the bit-in- 
chisel kits are slow to set up and 
have a tendency to clog and hang 
up in the wood. 

But now there's a nifty little 
mortising kit for your drill press 
that solves these problems. It's 
cheap ($19.99), easy to set up and 
use, and it can cut a full two inches 
deep. Sears sells it. 

The kit consists of a small metal 
fence that bolts to your drill-press 


table, an adjustable stripper to 
hold your work down, and a set of 
three mortising bits (quarter, half, 
and three-eighths inchers). Two 
pages of instructions are included. 

To use the tool, you lay out the 
mortise in pencil on your work. 
Then, using the appropriate-size 
bit, you cut the mortise by drilling 
a series of overlapping holes. The 
fence keeps the holes in line and 
assures a neat job. The bits are 
specially designed (with a spur 
around the perimeter) so they cut 
cleanly, with no tendency to try to 
crawl into the adjacent hole. In 
fact, they let you drill the holes so 
close together there’s no need to go 
back and clean up the edges of the 
mortise with a chisel after you fin- 
ish drilling. 

Another nice thing about the kit: 
You can use the fence on your drill 
press for routing, shaping, drum 
sanding, and doweling.—A. J. Hand 


HOW MANY 
MILES 
SINCE YOU 
CHANGED 
ENGINE OIL? 


If it’s been three thousand miles or over 
60 days, engine experts will tell you 
your oil has used up its additives and 
your engine is probably starting to col- 
lect gum and varnish. 


That means it’s time for a RISLONE 
Engine Treatment. Time for adding RIS- 
LONE to clean out deposits before they 
start problems such as noisy valves, lost 
compression and power, oil burning due 
to stuck rings, overheating caused by re- 
stricted oil flow. 


RISLONE treats the engine, not the oil. 
Try a quart with your next oil change! 
And remember, it saves you the cost of 
a quart of oil. 


laupun, Wisconsi 
In Can; rren Pac 
ugh, Ontario 
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SPLIT-IMAGE TRANSIT 
The Most Revolutionary 


SEND THIS COUPON 


nm 


Name 
Address 
City/State/Zip 


1 

Ever Made! eeEeEeEeE—E—E—Ee l 
FOR THIS CATALOG | 
l 

i 


IDEAL FOR: 


Contour plowing 
Cai 


SAVINGS TO 
90% ON 

GOVT. SURPLUS 
mh sinple yet amazingly aceürilé. Ihatnuikent “lads * Electrical 


cates level and measures incline down to a fraction * Mechanical 
of an inch. Makes bubble type or string levels obso- | + Hydraulics 


plus $1.50 Post: 


* Marine * Auto * Har 


Send 50¢ for catalog or $1 for extra-fast delivery. 
Satisfying customers world-wide since 1945 


AIRBORNE SALES CO. Dept. Ps77 
8501 Steller Drive, P.O. Box 2727 
Culver City, Ca. 90230. Since 1945. 
— e eee A€—— — 


lete. It not only indicates level, but shows exactly how 
much correction is needed. Just one person, using the 
split-image transit and target supplied with it, can 
perform any levelling, incline-measuring job quickly, 
easily, accurately—measure: 

thinnessofadimeat25feet. — i 
Send check or M.O. 10 day money back guaran 


Dept. , 1864 E. U: 
J.W. HOLST, Inc. "Est Tawas, Mich. 48730 l 


Jines down 


Titebond 
| pu 


More than 
streng! ow 
irongest à! 
S ase sa 


et Franklin Titebond Glue 
& set of butcherblock table 
plans for only LOO 


The Pam Glue Company 


Dept. P: 
PO. Box 1950 
Marion, OH 43302 


I'm anxious to tty today's best woodworking glue — Franklin 
` Titebond. So, | am enclosing $1.00 for an.8 oz. bottle of Franklin 
Titebond Glue ($1.65 value) PLUS a complete set of butcherblock 
fable plans? | undersland these photo plans will show me how to 
build a 15" cube, an 18" cube and a 36" x 19” cocktail table. 


Franklin 


Solar battery 
Continued from page 94 


Masonite. “This prevents heat loss 
to the outdoors—and it prevents | 
the tubes from overheating in sum- 
mer. At night, she leaves the hinged 
doors open, and enjoys all that 
stored heat flowing into her living 
room." 

It takes only a few minutes each 
morning and evening to insert and 
remove the pads, but there are vari- 
ations. The diagram shows one pos- 
sibility: an insulated curtain on a 
rod. Or, Zomeworks’ Beadwall [PS, 
July ’76, p. 48] could be used. Last 
year, I got an advance peek at Kal- 
wall's experimental curtain that 
would rise and fall automatically 
depending upon the availability of 
sunshine. 

“You can choose to use as many 
or as few of the components (tubes, 
curtains, dampers, blowers) as are 
practicable" Drew told me later, 
"and you can mix and match these 
components to obtain a system suit- 
able for various climates, budgets, 
and degree of owner involvement." 


Performance data 


I talked again with Drew Gillett 
in March, as this article was go- 
ing to press. At that time, statistics 
for the entire winter had not yet 
been compiled. 

"But she hasn't told us to take 
out the batteries," he boasted. “I’m 
pretty sure that my original esti- 
mates will prove out." 

These estimates, prepared as part 
of the heating design before the 
house was built, indicate that fuel 
consumption could be cut in half 
in this particular house. The solar 
batteries would account for slight- 
ly less than half of that saving. 
Or, to put it in Btu, total heat loss 
per season is estimated at about 67- 
million Btu. Solar gain from south 
Thermopane windows is estimated 
at 15.5-million Btu; gain from the 
solar batteries at 17.5-million. It 
was projected that this homeowner 
could expect to save herself $483 
for the winter of 1976-7. (The so- 
lar-battery system, depending on 
size and accessories, costs from $7 
to $12 a square foot of Sunwall, of 
which this house has 192 square 
feet.) 

Kalwall’s Solar Components Di- 
vision (P.O. Box 237, Manchester, 
N.H. 03105) does not claim that 
the solar battery can provide all or 
nearly all a home's heating require- 
ments. But it is confident that sig- 
nificant savings can be possible, es- 
pecially in conjunction with other 
energy features. Ge) 
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Inacar,we let 
our imagination go. 


nt on dial-in-door 
provid d technological 
2akthrough for more 
ompact units. 


combination units. 


After thirty years of making car entertainment systems, 
we've come to understand something. Cars. 

Cars are different than houses. The technology involved 
in designing sound equipment for automobiles is different 
from that used in home units. 

Understanding that difference has helped to set us 
apart from all other manufacturers. And, it has helped us 
come up with most of the best ideas in car entertainment 
over the years. 

Today, we're still coming up with the best ideas, like the 
Mike System™ CB and the Graphic Equalizer Booster. 
The Mike System™ CB is the first and only remote con- 


trolled CB that works through your present car radio speakers. 


This means better quality sound. It also has a sony fea- 
ture that lets you listen to your radio while wai 

break. All the controls are integral to the supe: 

designed hand mike which is detachable. The 

remote transceiver mounts out of sight any- 

where in the car. And the bot- 

tom line is a high perform- 
ance, unique CB system that 
is virtually theft proof. 


d auto 
tarted the car 


auto reverse 


continuous play. 


The Graphic Equalizer Booster is another first and only 
from us. Its purpose in your life is to put home quality stereo 
sound in your car. Combined with Clarion speakers and 
in-dash combination radio and tape players, the 
performance is remarkably live. The booster boosts the 
power to 30 watts RMS. The graphic equalizer features five 
separate tone controls through all ranges for whatever 
pleases your ears. 

The Mike System™ CB and the Graphic Equalizer 
Booster offer further proof of what a lot of people have 
known all along. And others are coming to realize. You can't 
get the same performance or the same unique features from 
anyone other than Clarion. Because nobody knows more 

about car entertainment than Clarion. 


‘> CLARION 


The Car Entertainment Company 


5500 Rosecrans Ave., Lawndale, Calif. 90260 
(213) 973-1100 - TELEX: CLARION LSA 66-4447 


Inthirty years, 
you can give it to 
your grandson. 


That's because Schrade Old Timer Knives 
are hand-crafted to last from generation 
to generation. Each knife goes through more 
than 100 hand operations. Over 100 care- 

ful inspections. We've been working 

this tried-and-true way for more than 

70 years. There's just no other way 
to make a great knife. Ask your 
grandfather. Schrade Cutlery 
Corporation, New York 12428. 


Sharp Finger 1520T 


Old Timer: 95. 
by Schrade == 


==... ŞAVE-=-=== Tirueliza © action ore. 


5 || I for DANA 44 FRONT/REAR AXLI 
I =I SEE YOUR 4WD DEALER E 
or write/call q 


[Save Up to 80% Electrical Power with this J DETROIT AUTOMOTIVE 


Unique, Inexpensive, Portable, Permanent ani 

V Legal Method, for Shops, Homes, Factorie Box 882-D, Warren, MI 48090 

M Guaranteed if based on gimmicks or if not Ù MESE 0 d000 

[scientifically sound. 10 Chapter Book com- J 
pletely describes Method. Sizzlers, such as 

E STOPPING POWER METERS, KENTUCKY Il 
WINDAGE (Gas and Water), RIPPLED OFF, 

Ware available ONLY THROUGH USI We Offer I 
Six Such Pamphietsll 


FREE INFO 


CONSUMERTRONICS CO. 
BOX 542 ALAMOGORDO, NM 8831 
-= m m — m omo m m WU n | 
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T: 
Jt future with security à 
Big pay. full-tis 


lime jobs — 
HAVE A PROFITABLE MARKET OF YOUR 
OWN! Time payment 


Equalizer kit 
tailors your hi-fi sound 


Have you ever bought a set of 
speakers based on what you've 
heard in the store? Most of us do 
it that way only to bring them 
home and be disappointed. The 
acoustics in the store make them 
sound one way, but your drapes, 
sofa, and living-room rug make 
them sound different. 

That’s one reason for this equal- 
izer kit from Dynaco. Connected to 
your amplifier, its controls allow 
you to increase some frequencies, 
decrease others, or leave others 
alone to compensate for room 
acoustics—making your system 
sound the way you like it. Also, by 
simply varying the 10 octave con- 
trols per channel, you can remove 
tape hiss, record crackle, boomi- 
ness, or any other sounds. 

The kit is easy to construct. It 
comes with a prewired printed cir- 
cuit board that contains all the elec- 
tronic filters, leaving you with 
about six hours of switch and slide 
potentiometer wiring. Rear jacks 
accept a tape monitor (the equal- 
izer attaches to the one in your 
amp) and an input from another 
equalizer if you wish to have one 
for tape record and another for 
playback. 

In using my equalizer, I found 
it added only what it was sup- 
posed to—depending on the pot 
settings—with no additional music 
coloration. An  equalizer-defeat 
Switch lets you compare program 
material with or without the unit 
on line—a comparison that sold me 
on the advantages of owning one. 
It's made by Dynaco, Inc., Black- 
wood, N.J. 08012. Price: $249, kit; 
$349, wired.—W. J. Hawkins 


Private 
people-mover 


What would you think of a city- 
transportation system that was as 
private as a personal car, as con- 
venient as a taxi, as quiet as a 
bicycle, as easy to operate as an 
elevator, as fuel-efficient and non- 
polluting as a trolley, as orderly 
as a train? 

A consortium of eight major Jap- 
anese companies is now developing 
an urban transit system that may 
come pretty close to all these 
ideals. The system, called CVS 
(for computer-controlled vehicle 
System), consists of four-seater, 
lightweight, driverless, rubber-tired 
electric cars that run on their own 
guideways. To use a car, all you'd 
do is buy a ticket from a vending 
machine, insert it into a ticket 
reader, and wait for the arrival of 
an empty car. Then you'd board 
the car, push a starter button, and 
—voila—you’re off to your destin- 
ation. The entire system is com- 
puter controlled, so there'd be no- 


thing to do but enjoy the trip, say 
the makers. With stops only 100 
meters apart, you'd have nearly 
door-to-door service. 

The system is designed to have 
two types of interconnected guide- 
ways: superways where the maxi- 
mum speed will be 60 kph, and 
paths where speeds will reach 40 


kph. Cars can follow each other at 
one-second intervals. At off-peak 
hours, freight vehicles would also 
use the guideways for completely 
automated goods transfers. 

A full-scale operational trial of 
the CVS is now underway at the 
Higashi-Murayama Project Test 
Center in Tokyo.—V. Elaine Smay 


The 40 grain big game 

type bullet desi ned 
for your small 

game rim fire rifle. 


For small game hunting, 
our new 22 Dynapoint" cart- 
ridge gives you a 40 grain 
long rifle bullet that com- 
bines accuracy with the most 
effective mushrooming 
you've ever known. 

Use it for hunting rabbits, 
squirrels, varmints and other 


mushrooming, the Dynapoint ( 
power package gives you all 
the high-quality performance 
of our other Super-X rim 

fire cartridges. 


how good you can be, use 
any of the outstanding 
Winchester and Western 22 


When you want to know 


small game, and you'll get Rim Fire Cartridges . .. 
unmatched performance. Super-X7? T227 and Super-X* 
In addition to superior Magnum. 
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SHOP TALK 


By ALLEES 


Doin' the home shows 


While other PS editors cover a 
broad spectrum of product shows here 
and abroad in search of news for the 
"What's New” magazine, I've always 
concentrated on the two largest conven- 
tion/expos in the U.S.—the National 
Assn. of Home Builders in Texas each 
January and the Hardware Show in 
Chicago each July. This year | added a 
third: the Home Center Show in New 
Orleans' Superdome (photos above). 
Just as today's home-center store is 
a hybrid (its character depends on 
which parent—hardware store or lum- 
beryard—had the dominant genes), so 
the Home Center Show is a hybrid, 
falling somewhere between the two big- 
gies. The NAHB is, of course, a ma- 
terials showcase for America's home 
builders, so it features everything that's 
built into a home, including major ap- 
pliances for kitchens, bathrooms, and 
heating and cooling, plus home furnish- 
ings such as floorings and wall cov- 
erings, and the tools and materials 
for housing construction. The Hard- 
ware Show, on the other hand, concen- 
trates on whatever the consumer car- 
ries into his home as accessories, or 
to improve or repair it. The Home Cen- 
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ter Show is much the youngest—a two- 
year-old, toddling after Big Mama 
NAHB (33 this year) and Papa Hard- 
ware (32 in August). But it's already 
a sophisticated, well-organized product 
expo. Though light on major appliances 
(refrigerators, wall ovens), it's heavy on 
facelift materials (such as for every 
surface: ceiling, wall and floor). But 
what sets it distinctly apart is its em- 
phasis on do-it-yourself. 

Now that major manufacturers are 
actively promoting their products for 
installation by homeowners, one fail- 
ing of the home-center concept is al- 
leviated. With the passing of neighbor- 
hood hardware stores staffed by knowl- 
edgeable people familiar with their 
merchandise, the novice lost valuable 
guidance. Too often, the serve-your- 
self supermarket approach of home cen- 
ter leaves the DIY'er to fend for himself. 
What sales staff there is often has 
neither training nor experience in home 
maintenance or improvement, so it 
isn't equipped to advise on what to buy 
or how to work with it. Today's man- 
ufacturers have taken this problem on 
themselves—often so skillfully that they 
leave magazines like ours with very 
little to add by way of instruction. 

Among the many fine exhibits at the 
show was an audio-visual area with rep- 
resentative how-to films—super-8 mov- 
ies or slide shows—on those compact, 
counter-top, rear-projection machines 
with built-in speakers. Dozens of side- 
by-side screens flashed a hundred films 
in simultaneous sequences. The effect 
was dazzling and cacophonous, but the 
impression one took away was, again, 
admiration for the expertise of the in- 


struction. Pros were busily showing 
their skills at reroofing, painting, and 
carpet-laying—all for the edification of 
any home-center customer planning to 
enter such unfamiliar territories. Associ- 
ations that once got skittish if | asked 
them for DIY recommendations (for fear 
of offending professional customers) are 
now actively wooing novices with costly 
demos. Some home centers even run 
how-to clinics. 

And the range of DIY jobs is stead- 
ily broadening: At the show, McGraw- 
Edison was pushing  install-yourself 
central air conditioning. Other manufac- 
turers were promoting a variety of attic 
fans (thermostatted or self-powered) as 
alternatives to A/C—complete with in- 
stallation tips. 

Often you needn't make a purchase 
to secure instructions. Borden Chemi- 
cal, for instance, is committed to edu- 
cating potential customers: "As a re- 
sponsible manufacturer," says Borden, 
"we feel it incumbent on us to show 
people how to use our products. In- 
novative products, particularly, call for 
new techniques.” So, for each product, 
Borden offers a free how-to booklet; if 
your store doesn't stock these, write 
(giving the product name) to Elmer's 
Info Center, Box 157, Hilliard, Ohio 
43026. If you send a stamped, self- 
addressed ^ business-size envelope, 
they'll also send a free 16-page pro- 
jects booklet titled “Borden's Family 
Crafts Boutique.” 

Borden's reference to "innovative 
products" points up a major trend | 
noted at the show: In the household 
Stick/fill/patch field, there's as strong 
a move toward water-base—away from 
solvents—as there's been in paints for 
the past few years. Borden has just ex- 
tended this trend into wood fillers. In 
fact, its familiar Elmer's line now offers 
a water-base equivalent in virtually 
every category: wood glue, contact ce- 
ment, tile adhesives, caulks and sealers, 
spackling and glazing compounds. (We 
have a comparative analysis of the new 
water-base contacts in the works for a 
later issue.) 

The news in home plumbing is the 
move to polybutylene. PS was probably 
the first to propose DIY use of this 
relatively new tubing ('"Freeze-proof 
Waterline," April '74), but there are 
now several complete systems for all 
home installations. The most prominent 
of these is Cinch-Pipe. For a brochure, 
write Cerro Copper Products, Box 681, 
E. St. Louis, Ill. 62202. 

Here's other how-to information you 
can write for, mostly from the show, 
mostly free: 

€ Home improvement: A four-page 
plan for a room addition that's a com- 
bination greenhouse/dining room is 
available from PPG Ind., 10 North, One 
Gateway Center, Pittsburgh, Pa. 15222. 
For tips on applying or repairing gyp- 
sum wallboard, write for two folders 
from Georgia-Pacific, 900 S.W. Fifth 
Ave., Portland, Ore. 97204; they also 
offer a choice of three color pam- 
phlets of “Paneling Ideas." Specify by 
room: living/dining, kitchen, bedroom. 
A new 28-page color brochure titled 

Continued 


The finest, 
most 
advanced 
gasoline 


chain saws 


Now 
Available | 
in 5 
Popular 
Models 


REMINGTON. 
MIGHTY MITE. 
100 - 200 - 300 - 400 


No Other U.S. Chain Saw Manufacturer Offers So Many Features to Help 
Make Woodcutting So Much Fun 


Each Mighty Mite is designed with the do-it- 
yourselfer in mind. The lightweight 7 Ib. 


` Exclusive Anti- => 
Vibration System 


This popularly priced Remington Yard Master is priced 
for just $79.95 and offers all the quality features of 
the Mighty Mite series except for the chain brake and 
anti-vibration system. 


tle latch are just a few added reasons why 
the new Remington Mighty Mite series 


engines are electronically tested and tuned 
for maximum performance. These power- 
ful engines are suspended on five shock- 
absorbent rubber mounts making them as 
vibration free as possible. 


A new chain brake instantly stops the 
chain, reducing the hazard of kick-back. 
Automatic oiling, safety trigger, and throt- 


INDUSTRIES 


of "advanced design" gasoline chain saws 
are so popular for all those backyard and 
camping chores. 


See your Remington dealer and see how 
comfortable and easy these rugged chain 
saws are to handle. Prices range from 
$109.99 to $154.99. Service is available 

at over 2300 authorized service centers. 


25000 S. Western Avenue © Park Forest, Illinois 60466 © Phone 312-747-1200 


IN CANADA: Desa Industries Ltd., 3710 Nashua Drive, Mississauga, Ontario L4V 1M5, Phone 416-678-2501 
A UNIT OF /SITC INTERNATIONAL CORPORATION 


(A Member of the Dominion Bridge Family of Companies! 


Prices slightly higher in Canada 


To own a classic European-style sports car is a satisfaction. To build the 
one you own is an achievement. Presenting the Bradley GT Il. The 
ultimate achievement. 

The Bradley GT Il is widely acclaimed as the finest sports car kit in the 
world. Its sleek, low, windswept design elevates it to a styling level shared 
only by the most famous and expensive European models. Merged with 
this superb styling are performance characteristics which usher in an 
altogether new concept of speed, comfort and control. And because 
the Bradley GT II car ‘vit fits over a Volkswagen chassis, you enjoy the 
dependability and economy of the world’s most popular an 
automobile. 

Here is quality beyond compare. To build one...to own one...reflects 
a unique life-style few are privileged to enjoy. Bradley GT Il. 
The ultimate achievement. 


mme 


GTand GFII catalog. Write Bradley Automotive, 
South, Minneapolis, MN 55426. 


m .] 


495 Shelard Plaza, 400 County Road 18 South 
Minneapolis, Minnesota 55426 

[ Send $1.00 for Bradley GT-1 & GT-II brochure 
[I] $7.00 for Bradley GT-1 Assembly Plans 
$25.00 for Bradley GT-II Assembly Plans 
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Shop talk 
[Continued] 


“Paneling” displays the full prefinished 
hardboard line offered by Masonite, 
1909 E. Cornell Dr., Peoria, IIl. 61614. 
A 20-page catalog giving full data on 
panels, molding, decorator screens and 
kits comes from Marlite, Dover, Ohio 
44622. Whether building or remodcling, 
you'll want to brush up on frame con- 
struction with "House Building Basics" 
—$1 from APA, 1119 A St., Tacoma, 
Wash. 98401. 

€ Doors: A color brochure explains 
leakage of heated (or cooled) air at 
entryways, to promote Ever-Strait in- 
sulated steel door systems; write Pease, 
7100 Dixie Highway, Fairfield, Ohio 
45023. A catalog of Kinnear metal 
doors—mostly the security type that 
rolls up like a big window shade—is 
available from Wheeler-Kight, 975 So. 
High St., Columbus, Ohio 43206. Step- 
by-step installation of moldings for door 
trim (and other uses) is in a 16-page 
pamphlet that's 15€ from Western 
Wood Moulding and Millwork Produc- 
ers, Box 25278, Portland, Ore. 97225. 

@ Maintenance: Repair and protec- 
tion of home masonry is well covered 
in a new eight-page booklet on The 
Thoro System from Standard Dry Wall, 
7800 N.W. 38th St., Miami, Fla. 33166. 
"How to Maintain Ceramic Tile" is a 
folder from American Olean Tile, Lans- 
dale, Pa. 19446. 

@ Moving? If it's because of your 
employment, you may be able to deduct 
moving expenses from this year's in- 
come tax. Taking house plants along? 
A folder tells how—and when—to pack 
them. For "Taxes" or “Plants” (or 
both), write Atlas Van Lines, P.O. Box 
509, Evansville, Ind. 47706. 

My personal commendation to all 
these manufacturers for responsiblo 
work. Now, one favor, fellas—cool it. 
Leave me something to do here. 


We always knew you were good 


Congratulations to all workshoppers 
who entered the PS/APA Single-Sheet 
Project Contest we announced in our 
Jan./Feb./March issues. I’m just back 
from judging the entries at American 
Plywood Assn.'s Tacoma headquarters, 
and everyone who saw your projects 
commented on the unusually high quali- 
ty of design and ingenuity. APA execs 
want us to make the contest annual. 
Judging was brutal, since there were 
nearly 1000 qualified entries (260 in 
the outdoor category, 670 indoor), 
Prizewinners are now being notified; 
see our August issue for projects. 
Meanwhile, if you missed out on 
this competition, here’s another enter- 
prise you may want to get in on: Your 
unusual hobby can get you into a 
book. Just describe it in a page or 
two, and mail it off to Florence Weiss- 
man, Jonathan David Publishers, 68- 
22 Eliot Ave., Middle Village, N.Y. 
11379. Full credit will be given for all 
material used. And although there are 
no payments or prizes, you'll be sent 
a free book if your hobby is used. [HG] 


ALFA ROMEO 62.75 all models w/carbs 
AMC PACER 75-76 covers all models 

AUDI 70, 80, 80 66-72 covers all models 
AUDI 1O0LS' 70-76 covers all models 
AUDI FOX 7375 covers all models 
AUSTIN AMERICA 68-71 covers all models 


AUSTIN HEALEY 100/6 & 3000 56.68 all mdis 
AUSTIN HEALEY SPRITE 58-74 covers all models 
AUSTIN MARINA, 73.74 sedan and GT coupe 
BARRACUDA i CHALLENGER 65-72 all models 
BLAZER, CHEV 59-73 for all 2 & 4 whl dr mdis 
BMW 1800. 2000, 2002 59-75 all models inc Til 


MW 2500, 2800, 9.0 inc Bavaria and CS 
BCAT, MERCURY covers all models thru 76 
ONCO, FORD 66-73 all 2 & 4 whi drive models 
ICK 55.75 covers all models 
WICK 66-68 factory man. all mdis 

BUICK 71-74 factory man. all mdls 


BUICK 75-76 factory man. all mdis 
CADILLAC 61-63 factory manual 
CADILLAC 68-70 factory manual 
CADILLAC 71-74 factory manual . . : give ye 
CADILLAC 1975 supplement to 74 shop manual 
CADILLAC 1976 factory shop manual 


CADILLAC SEVILLE 1976 factor 
EAMARD all inc SS. Rallye, Sport, 228—87-74 
CAMARO 75.75 covers all models 

CAPRI 70-74 for all 4 & V6 models 

CAPRI 75-76 covers all models inc Capri li 
CHARGER 67.70 for all models inc 500 & R/T 


give year 
- give year 


give year 


shop manual. 


3254 tune & service all 6 & Vàs 
55.67 inc Impala, Bel Air 
68-76 all full sie models 


65:71 factory manual 
72:73 factory manual 
1974 factory manual 
1976 factory manual 
1977 factory manual 
CHEVY WI 6248 covers all 6 & VB models 


CHEVY PICK-UPS 70-75 all models to 3/4 ton 
CHEVY VANS 67.74 all models and GMC vans 
CHRYSLER 55-71 covers all models 
CHRYSLER 71-74 factory man . give year 
CHRYSLER 75.77 factory man .. give year 
CITROEN 10, DS 67.73 for all máls 19, 20, 21 


COLT, DODGE 71-75 covers all models 
COMET 71-76 covers all 6 & VB models 
CORONET, DODGE 71-75 covers 


give year 
- give year 


CORVETTE 72.76 all 327. 350, 427, 454 models 
CRICKET PLYMOUTH 70-73 also covers Avenger 
DART, DODGE 65.67 covers all models 

DART’ & DEMON 68.76 covers all models 
DATSUN 8210, 1200 68.74 covers all models 
DATSUN 2402/2607 70-74 covers all models 


DATSUN 510 68.73 covers all són & 
DATSON 610, 
DATSUN 

DATSUN 
DATSUN 
DODGE 55-71 includes Monaco, Polara 


DODGE 725 for all Monaco & Polara models 


wagon mdis 
710, 68.76 covers all models 
1600/2000 SPL & SRL 31! sport 


Special 
CHILTON AUTO REPAIR 54.63 for all American cars 


WIRING DIAGRAM MANUAL 70-75 all U. 
CHILTON AUTO MEAT & A/C MANUAL all 70-76 
AUTO TUNE-UPS FOR BEGINNERS basic & complete 
CHILTON BASIC AUTO MAINT 70-77 U.S. cars 
FLAT RATE MANUAL 1976 for all U.S. cars 

FLAT RATE MANUAL 66-75 U.S. cars for all repairs 


TRANSISTOR IGNITION SYSTEMS covers them all 
HOW TO TUNE YOUR CAR good for all cars 
BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn 


cars 


1712- $9.95 
8424- $6.95 
9646- $9.95 
8259- $7.95 
3193. $735 
0916- $8.95 


1203- $9.95 
0858- $8.95 
0752- $8.95 
0379- $6.95 
0503- $7.95 
8537- $8.95 


0025-$17.95 
0026-20.95 
0001- $8.95 
0013.10.95 
0014-513.95 


8627. $5.95 
8629.514.95 


8 $14.95 
0674- $7.75 
8423. $6.95 
9692- $8.95 
9557. $8.95 
8331- $6.95 


8212- $6.95 
0383. $6.95 


10022.510.95 
0023-$12.95 
9151-514.95 
3734515.95. 
941551555 
8187- $6.95 


200- $7.95 
8201- $7.95 
1445. $8.95 
0020.$19.95 
001.522.965 
9588. $9.95 


264. $7.95 
8211- $6.95 


gan. 
1756- $8.95 
95 


1145- $8.95 
0871- $6.95 


ILE E 
8660-514.95. 
176231735 


0787-522.95 
8426-$15.95 
8496- $5.95 
8447. $8.95 
7204. $3.00 
0978-514.95 


BASIC AUTO REPAIR MANUAL a must item, Petersen 
H 


BASIC BODYWORK & PAINTING 
BASIC CARBURETORS FUEL SYSTEMS 


BASIC ENGINE HOTRODDING 
BASIC IGNITION & ELECTRICAL SYSTEMS. 
BASIC AUTO TROUBLESHOOTING for all cars 
BASIC TOOLS what to buy & how to use it 
BRAKE SERVICE GUIDE for repairing all makes 
HOLLEY carbs, all 2 & 4 bbl, tune & rej 


ROCHESTER carbs, all inc 4MV Quadrajet 
ISU, SU-HITACHI carbs, tuning rebuilding 
ISTROMBERG CD & COSE carbs Tune & repair 
WEBER carburetors, tuning & rebuilding all 
FUEL INJECTION MANUAL ail gas & Diesel makes 
MINOR AUTO BODY REPAIR step by step how to 


REPAIRING & REPAINTING 
AUTO BODY construction & 

PRACTICAL ENGINE REPAIRING how io do W right 

ENGINE SWAPPING latest how-to information 

AUTOMOBILE ENGINE REBUILDING 

ELECTRICAL SYSTEMS inc. tapes & radios 


AUTO RESTORATION GUIDE biggest ever published 


RRR RRR 


1017.512 50 
8117- $9.95 


/0959-514.95 


$9.95 | 


Your car can run better, last longer and get better gas mileage. 


Is smart to know how to fix it, tune it, and keep it 
running right, In today's economy more people than 
ever belore see the logic in servicing their own cars. 
The TOTAL SERVICE MANUAL for your car will show 
you how you can do everything from basic adjust 
ments to major repairs. 


TOTAL SERVICE MANUALS 


DODGE RAMCHARGER 74-75 covers all models 
DODGE PICK-UP 68-75 covers all models 
DODGE VANS 67.74 100, 200 300 Plymth 
DUSTER 70-76 for all models inc. Scamp 
FAIRLANE 62-70 covers all models 


FALCON 60.53 all models 
FALCON, FORD 6 64-70 covers all 6-cyl models 
FALCON, FORD VB 65-71 covers all V8 models 
FERRARI 250 ali models plus 340, 375, 500 
HAT XQ/9 73-75 

FIAT 124 67.75 sdns, sta wens inc TC, spel 


FIAT 124 SPORT 66-75 for coupe & spider mdls 
FIAT 128 69-75 all models inc SL, Rally 

FIAT 850 64-74 all sedan, coupe, spider mdis 
FIREBIRD covers all models—67-74 

FORD inc Galaxie, LTD, Custom XL—55.67 

FORD 68-76 inc Galaxie, LTD, Custom & wens 


FORD 69-73 factory mam. all mdis ... give year 
FORD 74-76 factory man. all mdis . give year 
FORD 1977 factory manual for all models 
FORD COURIER 72-75 covers all models 

FORD PICK-UPS 70-75 for all models to 3/4 ton 
FORD VANS 66-74 Econol, 100, 200, 300 mdis 


GRANADA 75-76 factory manual 
GREMLIN i HORNET 70-74 all 6 & VB models 
HONDA 380. 600. 2—all_ models 

HONDA CIVIC 73.74 for all models except CVCC 
HONDA CIVIC CVCC 75.76 

INTERNATIONAL SCOUT 67-73 800, A, B, l| mdis 


JAGUAR 48-61 for XK120, 140, 150 & Mk B, 9, 10 
JAGUAR 55.69 són mdis 24, 34, 38, 210, 340 
JAGUAR E-type 61-72 covers ali 6 cyi models 
JAGUAR XJG 68-75 covers all 4.2 models 
JAGUAR VI2 72.4 for all E & XL models 
JAVELIN & AMX 68-71 covers all mdis inc. SST 


JEEP 50-65 4 cyl. 6 cyi sta, wagon & trucks 
JEEP 66-74 Wagoneer, Cherokee, Commando 
JEEP UNIVERSAL "CHA 

JEEP 53.76 for all C3, CHS, CJ6 models 
LANDROVER 59.76 all 2, 2A, 3 models 
LINCOLN & MERCURY $570 covers all models 


LINCOLN 69-73 factory shop manual 
LINCOLN 74:76 factory shop manual ive year 
MATADOR, AMC 71-74 covers all 6 & V8 models 
MAVERICK 70-72 covers VB 302 CID models 
MAVERICK 69-71 6 cyl, 170, 200, 250 cu. in. eng. 
MAVERICK 73-76 all 6 & VÀ models, inc. Comet 


MAZDA RX-2 70-73 covers sedan & coupe mals. 
MAZDA RX3, 100 70-74 covers all models 
MAZDA PICKUP 72.75 81600 & rotary eng. mdi 
MAZDA 808, 818 7275 covers all models 
MAZDA 1500, 1800 67-74 covers all models 
MERCEDES-BENZ 190 59.68 B, C & 200 models 


MERCEDES-BENZ 57.67 190SL, 190d, 300d, 600 
MERCEDES- 220 59-65 covers all mais 
MERCEDES 6832 máis except Diesel 
 MERCEDES- 63-68 inc. 2205 & SL 
MERCEDES. 65-68 covers all models 
MERCEDESI 69.72 covers all models 


MERCEDES-BENZ 260 68-72 covers all models 
MERCEDES-BENZ VB, 280, 300, 350, 450 mals 
MERCEDES-BENZ 74 tune-up all models 
MERCURY 6973 factory manual .. give year 
MERCURY 74-76 factory manual .. give year 
MG MIDGET 58-74 covers all models 


MGA & MGB 55-69 1500, 1600 & twin cam 
MGB, MGBT 62-74 covers roadster and coupe 
MORGAN 36-72 covers 4 & plus 4 models 


8192- $6.95 
0381. $6.95 


9422- $5.00 
9874- $4.95 
0480. $4.95 
0913-$19.95 
0976- $7.95 
9776- $7.95 


sive year 

8210. $6.95 
0644. $8.95 
0765- 58.95 
8601- $8.95 
8206. $7.95 


1149. $9.95 


0004.14.95 
0015-41893 
8190. $6.95 
9875. $6.95 
0481. $6.59 
8211. $6.95 


0835- $8.95 
0371- $7.95 
0880. 57.55 
0593. $8.95 
0571. $9.95 
1009. $9.95 


1027. $6.95 


1748- $9.95 
sasa. $9.95 
9485- $3.95 
0416- $8.95 
8439. $7.95 
0005-$14.95 
0016-$18.95 
0858- $8.95 


1106- $9.95 
0857- $8.95 
1109- $9.95 


AUTOMOBILE RESTORATION GUIDE for 

CAR INTERIOR RESTORATION useful for all cars 
RESTORATION ANTIQUE & CLASSIC CARS 
RESTORATION BOOK, Petersen's. Very complete 
SMALL ENGINE SERVICE MANUAL for all 1 cyl, eng. 


SUPER catalog of car parts name it & find it 
Road ailas for all states, big cities, Canada, Mexico 
HOW TO CUT CAR COSTS. buying, fixing,” running 8420. $455 
MORE MILES-PER-GALLON GUIDE how to get it 0668- $2.95 


DESIGN & TECHNICAL BOOKS 


TRODUCTION TO TUNING how and why 1257. $2.50 
PASS EMISSION CONTROLS 71-75 GM cars 

BYPASS EMISSION CONTROLS 71-77 GM cars 

CHEVY heavy dui ts guide 

CHEVY 427.510 "7 ide, parts, perf. 

CHEVY 327-510 engine, racing parts, & perl. 


CHEVROLET RACING ENGINE how to build 
CHEVY PERFORMANCE GUIDE 302 to 496 engs 
SMALL BLOCK CHEVYS, How to hotrod 
CORVAIR ENGINES, How to hotrod 

GUIDE TO CORVETTE SPEED 53 to 74 tuning 
FORD PERFORMANCE GUIDE 289 to 429 engs 


FIAT 850 competition tuning manual 
TUNING FOR SPEED: TUNING FOR ECONOMY 
TURBOCHARGERS, How to select & install 
DESIGN & TUNING "COMPETITION ENGINES 
CYLINDER HEAD MODIFICATION, theory/practice 
AUTO AERODYNAMICS engineering fundamentals 


BUILDING A RACE CAR picture by picture 
HIGH PERFORMANCE WITH FUEL INJECTORS 
RACER'S COMPLETE REFERENCE GUIDE 

HOW TO MAKE YOUR CAR HANDLE strt, trk 
RACE CAR engineering & mechanics 
ADVANCED RACE CAR SUSPENSION development 


RACING ENGINE PREPARATION 
RACING CAR complete design & development 


0825- $3.95 


8475- $5.95 
3213. $3.95 


TOTAL SERVICE MANUALS are digests of official 
factory manuals. Each is carefully written to be unde! 
stood and used by the car owner himself, Illustrated 
with hundreds of photos and diagrams. Clear and easy 
to follow yet so complete and detailed they are used 
by professionals. 


Telephone orders (516) 676-8043 


MUSTANG 6 65-72 covers 200 & 250 engines 
MUSTANG V8 65-73 covers all models 
MUSTANG Il 746 covers all models 


NOVA & 6975 covers all 6 cyl models 
NOVA V8 69-75 covers all &-yl models 
OLDSMOBILE covers all models—55-74. 
OLDSMOBILE 75-77 factory man ... give year 
OPEL KADETT 62-73 1000, 1100, 1200 models 
OPEL KADETT 67-73 1500, 1700, 1900 mdis 


OPEL 1900 MANTA 70-74 covers all coupe mdis 
OPEL GT 68-73 covers all 1900 models 
PEUGEOT 304 covers all models—70-73 
PEUGEOT 404 60-75 covers all models 

PEUGEOT 504 68-74 covers all models inc diesel 
PINTO 70-73 covers all models 


8272. $7.35 


8187- $6.95 
0934- $8.95 
0678- $9.75 
0008-516.95 
1724- $9.95 
1752- $9.95 


0482- $6.95 


9830- $7.95 
1145- $8.95 
0874- $6.95 
0676- $9. 
8336- 


PINTO 74-76 covers: all models 
PLYMOUTH inc Belvedere, Fury, GTK—55.71 
PLYMOUTH 72-76 Fury, VIP, Gram, Suburban mdis 
'B'Ville, Ventura—55-74 
overs all models 
PORSCHE 7073 covers all models 


PORSCHE 911 74.76 all models, except turbo 
PORSCHE 912 65:69 with 1582cc engine 
PORSCHE 914/4 70-75 1700, 1800, 8000 mdis 
RAMCHARGER, TRAILDUSTER 74.75 'all models 
REBEL 67-70 covers all 6 & V8 models 
RENAULT 8, 10 62-72 covers all models 


RENAULT 15, 17 all TL, TS models—71-76 
ROADRUNNER & SATELLITE 68-73 all models 
95/96 664 covers all V4 models 
SAAB 99 6974 covers all models inc fuel inj 
SAAB 99 7576 covers all, models inc. EMS 
SUBARU 70-74 covers all FF, G, GL, DL mdls 


SUNBEAM ALPINE, 55.56, MKI 2, 3,4 Ao uper 
TEMPEST, GTO, LE MANS 68.73 

IRD 69.73 factory 
D 74-76 factory ma 

68-75 ali models inc Elite 

CARINA 71-74 covers all models 


CELICA 7074 ST & GT w BR & I8RC e 
CELICA 75 covers all models 
COROLLA 68-74 covers all models 
CORONA 68-76 all Acyl mdis"inc Mark ii 
CORONA Mk 2 724 for all 6 cyl mdls 
TOYOTA HILUX 70-74 for all pickup models 


TOYOTA LAND CRUISER 66-74 covers all models 
TRIUMPH STAG 70-74 

TRIUMPH SPITFIRE 62-74 ali models Mk iV 
TRIUMPH TR2, TR3, TRA 52.67 covers all models 
TRIUMPH TRS, TRE 67-74 all mdis inc TR250 
TRIUMPH TRI 


VALIANT 63-67 covers all models 
VALIANT 68-76 all máis inc Scamp, Signeite 
VEGA 701 covers all models 

VEGA 72-73 all 140 CID & GT 140 CID models 
VEGA 74.75 covers all 4-ylinder models 
VEGA 7677 covers al models 


VOLKSWAGEN BEETLE 61.76 all models inc K-G 
VOLKSWAGEN RABBIT, SCIROCCO 7475 
VOLKSWAGEN 61-76 camper transporter 
VOLKSWAGEN 62.73 Saback, fastback type 3 1600 
VOLKSWAGEN 411 68-72 4il, L, E, & LE mdis 
VOLKSWAGEN 412 all models — 7173 
VOLKSWAGEN DASHER 74.76 covers all models 
VOLVO 120 61-70 all mdis inc 122, 123GT, 130 
VOLVO 142, 144, 145 6674 covers all models 
VOLVO 164 68-75 all models inc fuel injection 7. $8.95 
VOLVO 240 75-76 for all 242, 244, 245 mals .. 8521. $8.05 


Visit our new retail store at 139 E. 47th St., N.Y.C, 


Schechter & Co. 


181 Glen Ave., Sea Cliff, N.Y. 11579 
PLEASE PRINT OR TYPE NAME AND ADDRESS 167 


8518- $8.95 
1590. $9.95 
HE:S 


TORINO 
TOYOTA 


TOYOTA 
TOYOTA 
TOYOTA 
TOYOTA 
TOYOTA 


7201. $6.98 


1125. ns 
0837. $8.95 
9639. $7.05 
9778- $7.95 


0615- $7.95 


8546- $8.95 
0932- $8.95 


pue 


zip 


phone orders (516) 676-8043 
jed to all parts U.S.A. & Car 


] ! enclose full payment 
Books shi 


Charge 
Wc american Express C Bankamericard 


a 


Minimum 
order $5.00 


E 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


BE A 


KSMIT 


] You'll enjoy your work as à Locks 


| "have already 


So you see my 
locksmith course 
is practically 
paid for.” 
Adelinda Ors, I 
Azusa, Calif. 


Train at Home-Earn Extra $335. Righi 
‘Away! Send for FREE booklet today! 
LOCKSMITHING INSTITUTE 
Div. Technical Home Study Schools 
Dept.1111-067,Little Falls,N.J.07424 


Name, 


Please Print) 
Address 
City/State/Zip. 


C Check here if 
^"mmuummmmmumm 
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TRANSFORM YOUR VW 
into A UNIQUE-PICK UP 


© One weekend home installation using hand tools. 
© No torch cutting, welding or mechanical changes. 
© Kit includes molded body parts & all needed hardware. 


Send $1 for information & color brochure 
$5 for instructions & templates 


DEPT.PS 312 EAST 17TH 


DOMUS kansas city, mo. 64108 


je 
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between 


tune-ups, 


between check ups. 


Pennzoil Company Gumout Division, Cleveland, Ohio 44104 
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tune-up. 


Rough idling? Bucking or stalling? And your last tune-up wasn't that 
long ago? Well, Gumout Carburetor Cleaner is the answer to these problems 
when they are caused by a dirty carburetor. 

Gumout in your gas tank at least four times a year and Gumout Spray 
on your carburetor linkage can help keep your car running smoothly 


Between tune-ups have a Gumout tune-up. 


Helps make your car a smooth performer." 


LÀ 


Helmet-hung 
hindsight 


for motorcyclists 


These rear-view mirrors, invented 
by Eduardo A. D. Dos Santos (R. 
Teixeira Lopes, Miramar, Portu- 
gal), clamp to a rider's helmet 
rather than to the bike's handle- 
bars. Result: 'They're free from vis- 
ual jitter, and they turn with the 
head, not with the handlebars. 


Non-polluting aerosol 


Propellant gas isn't needed for this 
aerosol spray container. The liquid 
is held in an inner plastic bag, 
whose closed lower end is fixed to 
the rotary base of the can. When 
the base is turned, the bag is twist- 
ed and shortened, compressing the 
fluid and forcing it out as a spray. 
A partial turn against a ratchet 
gives a four-second squirt that can 
be repeated with another twist. 
Twist-packs would allow complete 
use of the contents. The concept, 
originated by A. D. Rose (8 The 
Broadway, Oadby, Leicester, Eng- 
land), is also suitable for paste 
extruders, it's claimed. 
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Instant guitarist 


A simple guitar clip-on makes it 
easier for a novice to strum the 
three main chords of most popular 
songs, says a Swiss inventor. Just 
press three buttons individually for 
the tonic, subdominant, and domi- 
nant seventh. Rubber pads beneath 
the buttons stop the appropriate 
strings just before the frets. Two 
keys can be pressed at the same 
time for more chords, and you can 
play an additional 20 by fingering 
one or two strings. The device, in- 
vented by Herbert Schreiber (Bel- 
vederestr. 63, 8968 Mutschellen, 
Switzerland), can be put anywhere 
along the neck for different keys. 


Shock absorbers 
for your turntable 


Does your pickup stylus jump out 
of the record groove every time 
someone slams the door? Place your 
turntable on this pedestal and settle 
the problem, says the inventor. The 
pedestal stands on four pads, and 
is suspended by an intricate sys- 
tem of pivoting links, which allows 
half-inch horizontal movement in 
all directions without vertical 
bounce. (Information from Stricto, 
4 Parvis Saint Pierre, 1180 Brus- 
sels, Belgium.) 


visvile. Ky 61977. 


or 100 Proof. Brown-Forman Distillers Corp. Lox 


Kentucky Straight Bourbon Whisky 86 


The 
Great Whisky 
Made Like 
Great Wine. 


No other whisky in the world is 
made like Old Forester. That’s why no 
other whisky in the world tastes like 
Old Forester. 

Old Forester isn’t blended. It gets 
its color and flavor solely from the 
maturation process itself. It’s made 
naturally, like Great Wine. 

For example, Great Wine is matured 
under exacting conditions—to control 
temperature and humidity. So is 
Old Forester. 

Most great French Wines are 
matured naturally—in oak barrels. 
Old Forester is matured the same way. 

Great Wines are “candled” for color 
and clarity. “Nosed” for aroma and 
bouquet. They’re bottled directly from 
the barrel. Never blended. And of 
course, they cost more. 

This slow natural process is how 
some wines become Great Wines. 

And how Old Forester becomes 
Great Whisky. 
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TAKING CARE OF YOUR CAR 


By RICH 
CEPPOS 


Got a useful car tip? Send it (with Social Security No.) to Car Care, Popular 
Science, 380 Madison Ave., New York, N.Y. 10 


017. We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 
with the earliest postmark will be chosen. Sorry, but tips can't be returned. 


Use silicone sealer to prevent gasket leaks 


Where gaskets overlap, butt against one 
another, or change composition (i.e., 
from cork to rubber around the oil pan), 
there is an increased chance of fluid 
leaking through. You can solve this prob- 
lem with silicone sealer. Trim the sealer- 
tube nozzle so that it will apply a 1/16" 


Cleaning rubber belts 


Cleaning the external rubber drive belt 
on your Vega, Pinto, Colt, or Arrow? Be 
sure to use only a clean, dry rag—never 
use solvent of any kind. A solvent or 
degreaser will hasten belt deterioration 
and cause premature breakage. Don't 
use solvent on the camshaft drive gears, 
either. Some camshaft gears are made 
of metal that can absorb solvent. They 
will slowly transfer the solvent back to 
the belt. 
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diameter bead, and squeeze a thin bead 
of sealer into all areas that might leak. 
Install the pieces immediately (no need 
to let the sealer dry). Most of the sealer 
will be squeezed out, leaving just enough 
to plug all gaps and prevent fluid from 
leaking out. 


Mark your rims 


When you must remove a tire that has 
been spin-balanced (balanced on the 
car), paint one lug bolt and its corre- 
sponding hole on the rim a bright color. 
This will keep you from reinstalling the 


wheel in a different position, which 
could upset the balance and cause vibra- 
tion or shimmy. Use a different color on 
each wheel so they won't be mixed up 
when you have more than one wheel off 
ata time. 


Storing your spout 


Looking for a place to store your oil- 
filler spout? Try an old tennis-ball con- 
tainer with a plastic cap. The can will 
keep the spout from dripping residue 
onto the garage floor, and the plastic 
cap will keep dirt from accumulating 
on the spout between oil fills. 


3 


f. 
vL ? a 
Checking exhaust leaks 


Suspect your exhaust system of leaks? 
To make sure, have an assistant pour 
carburetor cleaner into the carb with 
the engine idling. Smoke produced by 
the cleaner will blow out of any holes in 
the system and be easily visible under 
the car. Note: If your car has a catalytic 
converter, be sure to read the label to 
see if the carb cleaner is safe for use 
on converter-equipped cars: Not all 
cleaners are the same. 


CARS ARE MADE TO LAST. 
QUAKER STATE'S MADE TO HELP 


SEE THAT THEY DO. 
The plain and simple fact of ^ make sure your car gets the 
the matter is this: helping cars ^ protection it needs. 
last is Quaker State Motor Oil's The result? If you use 
only job. And now, Quaker Quaker State regularly, you 
State filters can help, too. can help avoid expensive. 
For over 60 years, people engine repairs. 
have trusted Quaker State. Quaker State didn't get 
And for very good reasons. to be the best-selling motor 
Quaker State DeLuxe, oil in America for nothing. 
Super Blend and HD are Quaker State means quality 
made from Pennsylvania and value. Quart after quart 
Grade Crude Oil. Then after quart. 
formulated and blended by Look for Quaker State 
lubrication specialists, Motor Oil and Filters 
dedicated to producing quality ^ wherever they care about cars. 
automotive oils for your car. Because Quaker State helps 
By the time Quaker Stateis cars last. 
poured into your car’s And to car owners these 
crankcase, it's passed strict days, nothing’s more important 
quality control standards. To than that. 


QUAKER STATE HELPS CARS LAST. 
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OIL FILTER 


SUPER 
SAVINGS 


Silicone 
Sealants 


now featured at 


HARDWARE STORES 


True Value...more than just a 
name, it’s our way of doing busi- 
ness. At your True Value Hard- 
ware Store, value means choosing 
from wide selections of famous 
brands at prices as low as giant 
“impersonal” chain and discount 
stores. And it means helpful, per- 
sonal service with satisfaction 
assured from the person who owns 
the store. All because more than 
5,000 True Value Hardware Stores 
combine their billion-dollar-plus 
buying power and merchandising 
expertise. All because they value 
your patronage and confidence in 
an independent retail business. 


Take advantage of GE's 
special offer at low 
True Value Hardware 
Store prices. (See oppo- 
site page.) 


There are over 5,000 True Value Hardware Stores in 
50 states. Look under “Hardware” in the Yellow Pages. 


Take-it-anywhere Scott welder delivers 
up to 135 amps DC, enough for most 


Little gas-driven 
arc welder 


The Scott 135-amp, DC welder is 
so small and compact that I liter- 
ally stumbled on it in a welders’ 
supply shop. I tentatively lifted it 
(it weighs only 95 Ib.) and right 
away was anxious to get one for 
trial. Here is an eight-hp, Briggs- 
driven welder that could easily fit 
into a car trunk. It is nicely poised 
on rubber feet and shock mounts, 
and even has a battery-charging or 
power-tool plug-in socket. 

Later, when I got a chance to 
test and examine the Scott 135 in 
my own shop, I discovered that the 
engine belt drives an automotive- 
size alternator that’s diode-rectified 
and electronically controlled. The 
separate accessory circuit for light- 
ing, tools, or battery charging is 
rated at 120V DC, 1500 watts, and 
is fused at 12 amps. It will drive 
any common universal motor tool. 

There’s nothing junky about the 


Just right for a car trunk, little engine- 
powered welder weighs only 95 Ib.— 
but don't lift it by the air cleaner. 


jobs. Here, the author is welding a 3/16" 
steel plate at 80 amps. 


electrode holder, ground clamp, and 
cables. You can insert them for 
straight or reverse polarity; both 
take a quarter turn to the right to 
lock into the terminal outlets. This 
is important because when you're 
wearing a welding helmet, it's easy 
to tug a cable half loose and fry up 
the terminals without noticing. 

I started my welding tests at low 
output—about 50 amps—using 1/16" 
7014 rod on straight polarity. The 
arc struck smoothly, with none of 
the unstable governing you some- 
times get at light current draws. I 
went on up to 80 and 100 amps, and 
finally to 135 amps with 4%” 6011 
and 6013 rods (both straight and 
reversed polarity). All the way the 
little Scott performed cleanly and 
with solid stability. 

One feature missing on the Scott 
is an automatic throttle control to 
cut it back to idle when you're not 
welding. It would also be nice to 
have some gauges to tell you engine 
rpm and open-circuit voltage before 
you get into a weld. 

Nevertheless, anything added 
would mean more weight and com- 
plexity, and simplicity and lightness 
are the prime merits of the Scott. 

The 135 amps will handle just 
about any routine repair or con- 
struction job, and low-amperage 
capabilities let you handle sheet- 
metal and carbon-arc brazing. With 
the 100-percent duty cycle, you can 
thaw pipes and the accessory circuit 
gives you power for tools, pumps, 
lights, as well as for battery charg- 
ing. It's an attractive package for 
less than $500. (You can rent it, 
too.) Belco Industries, Inc., Carri- 
zozo, N.M. 88301, makes it.—E. F. 
Lindsley 
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Use them once € forall. 


Silicone will caulk and seal whatever needs caulking or sealing and do it better. So you caulk it and 
forget it. What’s more, GE Silicone Caulk won’t crack, peel, fade, dry-out or discolor. To top it all 
off, now there’s a special Buck-Back offer. The details are on the new plastic long-life cartridge. 


| GE Silicone Caulk withstands 
temperatures down to —65*F. 


And still remains flexible. 
And waterproof. 


| GE Silicone Caulk withstands 
vibrations and shock. And is so 


GE Silicone Caulk 
withstands temperatures 
up to +500°F. 
And won't crack 
or peel. Or dry out. 


easy to apply. All this 
and a dollar saved 
on the price. 

Super stuff, our 
silicones. 


General Electric Company, Silicone Products Dept.. Waterford, New York 12188 


GENERAL GB ELECTRIC 


WORDLESS WORKSHOP 


$25 de Tom Metmiller s West um Iso Nx for this dea. Send yours 
(with Social Securit; jo.) to Wordless, Popular ‘ience, ladison 
By ROY DOTY Ave. NY, NY. 10017. Only purchased ideas can be acknowledged. 
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LOOK AT ALL YOU GET! 


HEAD STYLES INCLUDED 


168 SHEET METAL SCREWS: 
6 Sizes (Panhead) 


11/2. 11A 
312 MACHINE SCREWS: 
3 Diameters, 4 Lengths of 
E Each Diameter. 

B (Roundhead) 


1 34 12 38 


Just about every nu 


1,862 nuts, bolts, screws, and other fasteners e Heavy-duty, all-steel 
cabinet, 12"W. x 512"D. x 9"H. e 25 pre-printed I.D. labels e 51 individual 


compartments © 25 high-impact plastic bins, 2"W. x 5V2"D. x 112"H. 


THREADS INCLUDED 


168 WOOD SCREWS: 
6 Sizes (Flathead) 


DIAMETERS INCLUDED 


e e e @ im 


From No. 6 to 5/16" 


j 
0 
E 


vmm 


LENGTHS INCLUDED 


AANA 


From 3/8" to 1-1/2" 


68 MACHINE SCREWS: 
2 Diameters, 3 Lengths of Each. 
Diamet 


(Hex Head) 


x 
8 


1/16 x 3/4 92 COTTER PINS: 


4 Sizes 
8x1 


1/8 x 11/2 


1/8 x2 


Nog No.6 
5/16 
260 INTERNAL TOOTH 


J DN 
No.10 No.8 No.6 
260 SPLIT-LOCK 


56 


t, bolt, screw, washer, and 


cotter pin you'll ever need - nearly 2,000 pieces - all in 
one, organized steel cabinet. 


your own hardware store for home, shop, or 


-a-time trips to the hardware store. 
steel cabinet, high-impact plastic bins 
and bin dividers, printed I.D. labels. 

Truly a $50 value. 
Unconditional 30-day money back guarantee. 
The most important tool in your workshop. 


The hit of the Minneapolis Builder's Show. As featured. 
by the editors of: 
POPUL. 


HANDYMAN, HOT ACO ^ut o E 


174" x 24" wall-size 
Specifications Chart—a 
$250 value. Tells you 
rything you need fo 
know for a quick profes 
sional job every time. 
What thread types and 
head styl 
able. What 


nch to use. What 
ting” and “tapping 
to drill. When to 
use what kind of washer. 
Instantly measures. sizes. 


And much, much more. 
Yours FREE just for trying 
the Nut & Bolt Shop! 


Now you can have just the right nut, bolt, screw, 
washer, or cotter pin at your fingertips ...whatever 
the job! And for an almost unbelievable low price! 
With the NUT & BOLT SHOP—a complete size 
range of just about every kind of hardware you'll 
ever need. All organized in one all-steel, 25-tray, 51- 
bin cabinet. Perfect for auto repair. Home projects 
and hobbies. Office maintenance. And industrial 
shop use. Great as a gift, too! E 
No more time-consuming trips to the hardware 
store. No more less-than-professional looking repair 
jobs. No more searching through old coffee cans of 
fasteners. 


Order today! Send check, money order, or company 
purchase order for just $24.95 (plus $3.90 shipping 
and handling). If you're not completely satisfied — if 
you're not truly amazed at all you get— return it 
within 30 days for a full refund. No questions asked! 
And keep the FREE $2.50-value wall chart for your 


trouble! 
TR ERVICE — 


CREDIT CARD BUYERS 
Call our 24 -hour toll-free 
number for immediate service 
800-325-6400 (In Missouri, 
call 800-342-6600) 


"1 don't see how you make a profit at such a 
low cost! I found it much more than I expected!” 
M.D. Dorsette, Rockville, Maryland 
“An excellent buy. At retail prices, would have 
cost far more...usually a minimum of 3e 
to 5e a piece!" 
G.L. St r, Enfield, Connecticut 
“Quality is excellent. Great for do-ityour- 
selfers. .. and convenient!” 
G.R. Dalmadge, Sunnyvale,California 
We priced these items separate it would 
have cost far more for them (at a hardware 


store)" J.D. Russell, Cicero, Illinois 


m DAY UNCONDITIONAL MONEY BACK GUARANTEE 


p DR! INDUSTRIES, Dept. Ps. 
8200 Humboldt Ave. So., Minneapolis, MN 55431 
1WISH TO ORDER... QTY.) NUT & BOLTSHOPIS). M 
E Cot have enclosed my check, money order, or company purchase order B 
for $24.95 + $3.90 ea. (Minn. residents add 4% sales tax). g 
Cl wish to charge it to (Check One): 


W — OBsnkAmericard ClAmerican Express DDiners Club i 
g OMester Charge/Bank No. aniram 1 
CARD NO. EXP. DATE 
M. iscnatine — — — | 
f name 1 
WV aooness LI 
LES STATE. zir, 1 
Ta m m m m m m PLEASE PRINT ms se Oo ] 


Roof-rack system 
carries skis, bikes, luggage 


Going on vacation and can't fit all your sporting gear 
and luggage into the car? The Protector roof-rack sys- 
tem may solve your problems. It's available with a 
variety of conversion kits you can adapt to handle all 
your belongings. 

The basic component of the system is the bar car- 
rier (model ACG, $25) made of aluminum with a 
satin-anodized finish to protect against the elements. 
All mounting hardware is made of cadmium-plated 
steel for long life. A similar madel with suction cups 
fits gutterless cars. 

The photo at right shows how versatile the system 
is with a ski/boat/bicycle combination. Kits SK2 
(padded-steel posts and neoprene straps, $5); DSK 
(suction cups and lashing straps, $6.95); and BMK 
(padded-steel seat support and handlebar clamps, $15), 
slide into the grooves of the carrier, and can be ad- 
justed for a custom fit. 

"There's also a line of racks principally for skis (up 
to six pairs), and one for bicycles (up to five racing 
bikes). Equipment is clamped firmly to prevent vibra- 
tion. 

The Protector is made by Gamecraft Corp., 30 Hazel 
Terr., Woodbridge, Conn. 06526.—Elizabeth C. Bendall 


Sleep 


For "cep 
* Camping 
* Boating 
* A Water Raft 
e A Van Bed 
* APlay Pad 


Factory Direct 
Prices 
from 


Durable... Lightweight...The ultimate sleep- 


ing experience happens on a firm, structured 


™ You actually sleep on a natural 
cushion of air. There are no harsh metal springs 
or wads of resistant fabric. Just firm, controlled 
channels of air that gently support your body 
contours. You'll awaken refreshed from the 
most pleasant sleep you've ever had. The luxur- 
ious, velvet-tufted, I-Beam support bed is in- 
flated in minutes with a vacuum cleaner or any 
air pump (comes with its own adapter). 
Delightfully sensual and exceptionally ortho- 


pedic, the AIR BED" is a dependable permanent 
mattress and the perfect guest bed you can 


undisturbed by the other's movements. This is 
because the ented l-l im construction — se the talon EOS" if 
with multiple controlled air chambers—sup- can return within 2 weeks for a prompt refunt 

ports your body evenly and independently. l T AD aaa ps ruio- Ae eeen Fagio 95 


DS'* If not fully satisfied, 1 


You don't sink down and the sides don't fly up Ceen Sie $79.95 
as with inexpensive plastic furniture. No frame fae ma ^ 

or innerspring is required, yet your AIR BED™ B res Sas S89 95 REAA 
will fit into any standard bed frame. (Ad $4.95 shipping per bed) 

The AIR BED" is unbelievably strong (20 mil Also send v Dowered AC air pump 
Poly Vinyl Chloride). Incredibly light. Clean it 


$29.95 ea. 
ered DC air pump @ $29.95 ea. 
Check or M 


store on a shelf. It comes in its own carry bag 
and is great for camping and van use. Its soft, 
flocked finish prevents sticking whether you're 
just sunbathing or dozing your way across a 
peaceful lake. 


The new and improved AIR BED™ takes the sea- 
sickness, immobility, water and weight out of 
water beds, but gives you the same relaxed, 
“give and take,” sensation. Two people can 
sleep on a full, queen or king size bed virtually 


with soap and water. Colors stay bright. Athome 
or on vacation, it's the perfect way to camp, 
sleep, relax and play. Try it for 10 days with no 
obligation. 


Through special arrangements with the fac- 
tory, we have been able to offer the extraor- 
dinary |-Beam™ bed to you at an unheard of 
low price. Prices begin at just $29.95. We urge 
you to enjoy an exciting experience in sleep- 
ing comfort. 


is the World's largest source of structured AIR BEDS.™ 
Selected AIR BED™ Dealerships Now Available— Inquiries Invited. 
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closed (I. residents add 5% sales tax) 
Charge My Credit Car Checked Below 
‘Amencan Express. 

Diners Cub 
Credit Card # 
Master Charge Bank # 
Name. 
Address. 
Gy. 
Signature. 


BankAmericard 
Master Charge 


Exp. Date. 


-——— 


An Extraordinary Offer to introduce you to the benefits of Membership in 


NG 
Ww 
You 
Get ALL 
FIVE Of These 
Huge Books 


For Only 
99¢ 


The Woodworker’ 


A complete 420-page guide to ALL woodworking, Includes: hand 
and power tools: cabinetmaking and joints, carving and turning 
inlaying and veneering; finishing wood, and outdoor woodwork. if 
it can be made from wood. this practical volume will show you 
how to do it. Contains more useful into, more hard facts, more 
practical hands-on data about woodworking than can be imagined 
K's more than a mere how-to book...it's an encyclopedia of " how- 
1o-o-it" techniques that makes it possible for even beginners to 
duplicate almost any wooden article. Represents one of the most 
thorough coverages of the subject available in a single volume. 
420p., 1151 ill. List Price $10.95, 


How To Make Your Own Built-In Furniture 


A complete handbook that shows you how to design and make 
money- and space-saving built-in furniture for every room of your 
house! Covers tools, joints, materials, hardware, construction, 
upholstery, and finishing. You get enough detailed info to help you 
make just about any piece of built-in furniture you want—lrom 
desks to cabinets to dressing tables to kitchen cabinets and room 
dividers, including headboards, bookcases, wall units, shelves, 
mirrors, closets, bathroom cabinets, storage compartments, fold- 
ing seats and tables, kitchen cabinets, ceiling cabinets, corner 
units, and many, many more. 336 p., 758 il. List Price $9.95, 


Do-It Yourselfer's Guide to Home Planning & Construction 


Shows you how fo plan and build your own house from the ground 
up...without help! Follow the author's advice and do the work 
yourselt—you'll save as much as 75%. This practical book 
‘doesn't take the work out of housebuilding, but it sure simplifies 
the process and gives you all the confidence you need to go ahead! 
"t contains all the technical aspects of housebuilding you need to 
know, and shows you the forms and functions of the basic house 
parts—walls, floors, roof, ceilings, and mechanical systems. 
From beams to cabinets, trom concrete to decorative framing, 
from joists to footings, trom locks to nailing strips, from rafters to 
trusses, it's all here, And, having buit your own home, you'll 
know how to repair it, too. 238 p., 89 il. List Price $7.95. 


Roof Framing 

A step-by-step guide to putting up ANY kind of rook—gambrel 
turret, semicircular, octagon, gothic, polygon, and flat —on ANY 
kind of structure... houses, barns, porches, outbuildings, etc. I 
teaches you all the proven techniques of root construction, 
techniques that simply aren't down on paper anywhere else, You Il 
find that, when mastered, these techniques will enable you to 
tackle just about any carpentry job there is. You learn how to com- 
pute lengths and spans, figure loads and stresses, locate beams, 
build your own trusses, step off and raise rafters, install dormers, 
make notch and bevel cuts in rafters and jacks for a perfect fit, cut, 
fit, and install shingles, and how to do a hundred other things that 
journeymen carpenters have been doing for years... heavy timber 
Work, how to bend and laminate rafters for a strong, attractive 
semicircular root, etc. 168 p., 437 ill. List Price $8.95. 


Practical Home Construction/Carpentry Handbook 

I you've ever hammered a nail or sawn a 2 x 4, you can build your 
own house. This 3-in-1 how-to handbook tells you all you need to 
know to pick the wood, construct the house from the foundation 
up. and put on all the professional finishing touches. And, it in- 
cludes detailed designs and building plans for 11 tried-and-proven 
house ideas. There's nothing magic about house-building—not if 
you know exactly what to do and how to do it. And this book 
‘shows how, leaving nothing to chance. Carpentry, roofing, plumb- 
ing, ventilation, foundation and masonry work, insulation. ll of 
these and more are covered in depth. 448 p., 180 ill. List Price 
$11.95. 


et us send you this 5-volume, 1610-page 

library of practical. time-and-money- 
saving books as part of an unusual offer of a 
Trial Membership in How-To Book Club. 

Here are quality hardbound volumes, 
each especially designed to help you increase 
your know-how, to save you money, and to 
make your leisure hours more enjoyable. 
Whatever your interest and needs, you'll find 
How-To Book Club offers practical, quality 
books that you can put to immediate use and 
benefit. 

This extraordinary offer is intended to 
prove to you, through your own experience, 
that these very real advantages can be 
yours...that it is possible to keep up with the 
literature published in your areas of interest, 
and to save substantially while so doing. As 
part of your Trial Membership, you need 


Facts About Club Membership 


© The 5 introductory books carry publisher's retail price 
of $49.75. They are yours for only 99e for all five (plus 
postage and handling) with your Trial Membership e You 
will receive the Club News, describing the current selec- 
tion, alternates and other offerings every 4 weeks (13 
times a year). © It you want the selection, do nothing: it 
will be sent to you automatically. If you do not wish to re- 
ceive the selection, or if you want to order one of the many 
alternates offered, you simply give instructions on the re- 
ply form (and in the envelope) provided, and return it to us. 
by the date specified. This date allows you at least 10 days 
in which to return the form. If, because of late mail delivery 


of the Club News, you do not have 10 days to make a de- 


cision and so receive an unwanted selection, you may re- 
turn it at Club expense. @ To complete your Trial Mem- 
bership, you need buy only four additional monthly selec- 
tions or alternates during the next 12 months. You may 
cancel your Membership any time after you purchase these 
four books. @ All books—including the Introductory Of- 
er—are fully returnable after 10 days if you're not com- 
pletely satisfied. @ Ali books are offered at low Member 
Prices plus a small postage and handing charge. 
© Continuing Bonus: If you continue after this Trial Mem- 
bership, you will earn a Dividend Certificate for every book 
you purchase. Three Certificates, plus payment of the 
nominal sum of $1.99, will entitle you to a valuable Book 
Dividend ‘of your choice which you may choose from a 
special ist provided Members. 


er/builder/carpenter 
construction library 


HOW-TO BOOK CLUB 


invites you to take this 5-volume, 1610- 
o page woodwork 


for only 


ah) 


@Only 99¢ for 
all five! 


@Reguiar List 
Price $49.75 


@Top-Quality 
Hardbinding 


Covers 100's 
of subjects 


@0ver 2615 
illustrations 


— 


Contains over 
750,000 
words 


©1610 info- 
packed pages 


purchase as few as four books during the com- 
ing 12 months. You would probably buy at 
least this many anyway...without the substan- 
tial savings offered through Club Mem- 
bership. 

To start your Membership on these at- 
tractive terms, simply fill out and mail the 
coupon today. You will receive the 5-volume 
woodworker/builder/carpenter/construction li- 
brary for 10-day inspection. YOU NEED 
SEND NO MONEY! If you are not delighted. 
return the books within 10 days and your Trial 
Membership will be cancelled without cost or 
obligation. 

HOW-TO BOOK CLUB P.0. Box 8, Blue Ridge Summit, Pa. 17214 


HOW-TO BOOK CLUB 


P.0. Box 8 
Blue Ridge Summit, Pa., 17214 


Please open my Trial Membership in HOW-TO 
BOOK CLUB and send my 5-volume, 1610-page 
woodworker/builder/carpenter/construction li- 
brary, invoicing me for only 99c plus shipping. 
If not delighted, | may return the books within 
10 days and owe nothing, and have my Trial 
Membership cancelled. | agree to purchase at 
least four additional books during the next 12 
months, after which | may cancel my Mem- 
bership at any time. 


Name Phone. 
Address. 

City 

State Zip. 


(Tis eter valid lor new Members oly. Foreign and Canada std). PS-67 


“MY ENGINE RAN 
WHENITWAS OFF 


I'd switch the ignition off but the 
engine wouldn't stop. Instead it 
sputtered, rocked and coughed. 
Then I discovered WYNN’S® 
SPIT-FIRE. Now my troubles are 
over," writes a happy user. Yes, 
engine "after run" caused by heavy 
carbon build-up can be not only ex- 
asperating, but downright danger- 
ous mechanically. So be kind to 
your car and yourself. Add a can of 
WYNN'SS9SPIT-FIRE to your 
gas tank today. Available at lead- 
ing drug, auto and discount stores. 


FACTORY SPECIAL — $289.95 


Manufacturer to you 
still in crates fully 
Rssembled 


rany 
RIDING 
MOWER 


delivered 
price to yaur 
nearest freight office. 
Order now or send for 
free picture brochure while they last. 


BALANCE & STABILIZE 
WHEELS 
PERMANENTLY 


“ROAD HUGGER DISK 


AND CH 
CONDITIONS AS 


SAVE MONEY 


SAVE TIRES 
SATISFIED OWNERS REPORT 30 
TO 100% GREATER TIRE LIFE 
PAYS FOR ROAD HUGGERS IN 


MONTHS . . . AND THEY LAST 
THE LIFE OF THE CAR. 
FITS MOST U.S. AND FOREIGN 
AUTOS 


$19.95 a Pair 


MONEY BACK 
GUARANTEE Lu; 


Ni gs, 
Year and Model 


XQ nono wwsccas 


P.O. BOX 9081 S 
SUNNYVALE, CA 94088 
IN CANADA -J T PACER 
P.O. BOX 6356 STNC, EDMONTON 
ALTA TSB 4K8 


ALSO AVAILABLE AT 
MONTGOMERY WARDS. 
GAMBLES, GRAND AUTO 

SPIEGELS, ALDENS 

J. C. WHITNEY, PRINCES: 

AND MANY OTHER 


Garbage 
[Continued from page 98] 


at once: disposing of sludge from 
sewage-treatment plants and solid 
waste. 


Mess-ups 


Just as resource recovery is get- 
ting off the ground, an officer of 
one solid-waste management com- 
pany says its “era of euphoria” is 
over: Too many expensive troubles 
have developed in some of the early 
plants. The Baltimore pyrolysis 
plant, for instance, was scheduled 
to open in 1975, but is two years 
behind schedule and will cost $10 
million more than its original $16 
million price tag. Part of this over- 
run was caused by the need for an 
electrostatic precipitator to meet 
air-pollution standards, part by 
malfunction of the plant’s conveyor 
belt and damage to its kiln. 

These troubles arose in the scal- 
ing up from a much smaller plant 
that had successfully demonstrated 
the process. “We expected problems 
going from pilot scale to full-size 
commercial,” says the EPA’s Shel- 
don Myers, “and sure as hell these 
were there. But they’re the kind of 
problems that proper development 
can take care of.” 

Confidence in the future of re- 
source recovery, he points out, is 
best expressed by large-scale plants 
now in operation or in planning 
stages: a $70 million project de- 
signed to process St. Louis’s 6000 
daily tons of garbage into RDF; 
Hempstead’s $73 million “wet look” 
materials-recovery plant; Knox- 
ville’s plan to recycle its 1000 daily 
tons of garbage into steam and sell 
it to TVA for power generation. 
And as of this spring, all of Mil- 
waukee’s refuse is being processed 
in a resource-recovery plant de- 
signed and operated by Americol- 
ogy, a subsidiary of American Can. 
But there’s no doubt that contin- 
uing research is needed. 


Digging further 

One place where this is happen- 
ing is the National Center for Re- 
source Recovery (NCRR), an or- 
ganization based in Washington, 
D.C., that is supported by all kinds 
of industries. with interests in re- 
source recovery (packaging, pub- 
lishing, metals, plastics, glass . . .). 
Its president is Dr. Rocco Petrone, 
who formerly headed the Apollo 
program. “The two [programs] are 
similar in needing systems anal- 
ysis,” Petrone notes, “but waste 
doesn’t require the cutting edge of 
technology that space did. It’s a 
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good thing, because we could never 
afford it.” 

The comparatively simple pieces 
of equipment that might be used in 
a resource-recovery plant can be 
put on line at the NCRR’s equip- 
ment test and evaluation facility. 
For instance, air classifiers, those 
vertical tubes designed to blow the 
lightweight organics away from the 
heavy metals and glass, need to be 
improved. 

“The air classifier is like a digital 
system,” Petrone said. “It flies or 
doesn’t fly. Unfortunately, solid 
waste is so heterogeneous, you tend 
to drop some lights with the heav- 
ies, and slice some heavies with the 
lights. So we’re spending time and 
effort to come up with some engi- 
neering ideas that we hope will im- 
prove performance.” 

Another service offered by the 
NCRR is a two-day seminar for 
city officials on the problems they 
may face in going to resource re- 
covery. These turn out to be more 
political and economic than tech- 
nological. 

The scrap-metal market, for in- 
stance, is unstable; processes for 
extracting the metals from garbage 
are expensive even when the de- 
mand for metals is low. This means 
that metals recovery may not al- 
ways be profitable. Recovery I, a 
showcase materials-recovery plant 
now starting operation in New Or- 
leans, is partially funded by the 
NCRR, whose supporters have 
guaranteed markets for the plant’s 
products. 

The problems of waste reduction 
are more remote. An idea pushed 
by environmentalists, it includes 
the use of products with long life- 
times (like the 40,000-mile tire); 
of returnable, reusable containers; 
and of small lightweight products. 
But even if twice as many resource- 
recovery plants were built by 1985 
as are now planned, only 30 per- 
cent of the waste stream would be 
recovered. Waste-reduction pro- 
grams would have to become very, 
very popular to raise the possibility 
of idle, underloaded recovery 
plants. 

“There'll be plenty of garbage 
for everyone,” maintains Sheldon 
Myers. Aluminum and glass re- 
covery, however, might be affected 
if laws are passed requiring return- 
able bottles and cans. 

Legislation of another sort may 
be necessary to get resource recov- 
ery going in a big way. Local gov- 
ernments tend to choose the cheap- 


Garbage 
[Continued] 


est way of doing things, unless 
they're forced to do otherwise. Re- 
source recovery will be economical- 
ly competitive with landfills but 
not with dumps. 

“The new landfills are costing 
more than the old ones, which 
didn’t have environmental restric- 
tions,” says Ames’ Arnold Chant- 
land. “The costs of resource-recov- 
ery systems, if you look at the in- 
creasing price of the fuel they pro- 
duce, have at least the potential of 
being lowered.” 

Dumps, though, don’t meet en- 
vironmental standards of any sort, 
and will continue to be cheaper 
than recovery systems. But will 
they continue to dominate the field 
of solid-waste disposal? 

The House Committee on Gov- 
ernment Operations is concerned 
about the situation. “In the absence 
of regulatory controls,” the com- 
mittee reported in June, 1976, 
“there is no compulsion either to 
plan for the orderly phaseout of the 
environmentally unacceptable prac- 
tices, or to consider the option of 
resource recovery.” The recom- 
mended solution: federal laws that 
would ban the dump and remove 
obstacles to resource recovery. 

Rocco Petrone knows why Con- 
gress should pass such laws. 
“There’s no gold in garbage,” he 
admitted, “except if you turn your 
back on it. Then you’re going to 
have one hell of a problem. So 
how can we take a burden and 
make as much an asset out of it as 
possible? If you look at resource 
recovery, you can extract materials, 
and you can handle the garbage in 
an environmentally very sound 
way.” 

What more could this throw- 
away society ask? [^B] 
FOR FURTHER INFORMATION 


National Center for Resource Recovery, 1211 
Connecticut Ave. N.W., Washington D.C. 


National Solid Waste Management Association, 
1145 19th St., N.W., Washington, D.C. 20036. 
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Let Arthur, Tom end Roger 
tell you how to improve your grip: 


"Get Armstrong Tires. 


They grip the road!” 


Take a tip from the superstars—for a super deal 
on the Armstrong Coronet steel belted radial, go see 
your independent Armstrong Tire Dealer. You'll find 
his address in the Yellow Pages. 


44 dRMSTRONG TIRES 
GRIP THE ROAD 
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sears announces 
serious savings 
for the serious shop. 


Savings of $20% to $5099, 


The Sears Craftsman Shop Sale. 


If you've been seriously thinking about adding to your 
shop, now's the time to do it. Because these sale 
prices make Craftsman shop tools very easy to own. 
And don't forget to ask about Sears credit plans. 
Craftsman Full One Year Warranty. If, 
within one year from date of purchase, any 
of these tools fail due to defect in material 
or workmanship, we will, upon return, 
repair it free of charge. 


Save $20% 
on Sears Craftsman Belt-Disc Sander. 
NOW ONLY 513923, 


Now give all your woodworking projects the finishing 
touch with this power sander. It delivers finished 
edges and surfaces with a speed and simplicity hand 
sanding can't match. Comes with a 9-inch disc and 
tilting table. Plus a 6 x 48-inch belt that tilts to allow 
horizontal or vertical finishing and sanding. Leg set is 
not included, but is on sale for $29.99. Save $5.00. 


Save 53099 
on Sears Craftsman 12-inch Band Saw/Sander. 
NOW ONLY 519933, 


Use this Craftsman Band Saw/Sander to get any- 
thing from intricately curved to straight cuts easily and 
efficiently. Handles material up to 6-inches thick and 
12-inches wide. And you can easily replace the 

blade with the sanding belt (included) for fine finishing 
work. Leg set is not included, but is on sale for $29.99. 
Save $5.00. 


Save $5099 
on Sears Craftsman 15!-inch Drill Press. 
NOW ONLY £23923, 


A truly versatile tool that gives you 8 speeds (380 to 
8550 RPM) and, with available Craftsman acces- 
Sories, can be used to drill, rout, buff and polish. No 
shop is really complete without one. 


Tools on sale at most Sears retail stores in Missouri, 


Pennsylvania and Texas; also in Fairmont and 
Wheeling, West Virginia and East St. Louis, Illinois. 


Sears 


Tools that have earned the right to wear the name. 


© 1977 Sears, Roebuck and. Co. 


WHAT'S HE DOING! 


Making a Concrete 
Flower Pot! ...and 
SO CAN YOU! 


Make and sell your own 
Ornamental Concrete items. 
Rush $5.00 for Book 
about Aluminum Molds 
with prices and production trade secrets 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 


Send $5.00 CONCRETE MACHINERY COMPANY 


Today To > — p.0. BOX B99. HICKORY, N. C. 28601 


Free Blackhawk 
Films Catalog 
Plus Y price intro- 
ductory offers on 
Laurel & Hardy 
W. C. Fields, 
and more. 


The greatest listing of home entertainment films 
Select from thousands of Super 8 


available 
and 16mm silent & sound films plus projectors. 
slides, accessories and more. Just write or cali 
or your free catalog today. 
Call Toll Free: 800-553-1163 
Invalid in lowa. Alaska & Hawaii 
Please mention order #3525 


3525 Eastin-Phelan Building 
Davenport. lowa 52808 


FREQUENCY RESPONSE MEASURED AT LISTENERS 
EAR—UNITS MOUNTED IN TYPICAL CAR LOCATIONS 


external speakers save 


Notice what happens to the high frequen- 
cies? You lose them mounting the average 
CB under the dash. The speaker points 
down into the floor insulation. Sound is lost. 
With the addition of an acoustically de- 
signed “KRIKET?” external speaker, also 
mounted under the dash but pointing at the 
driver, the high frequencies come through. 


seus /Kriket. ...... 


World Wide Headquarters. 
Acoustic Fiber Sound Systems, Inc. 
7999 Knue Road Suite 116 
Indianapolis, IN 46250 
(317) 842-0620 


The consonant sounds are in the high 
frequencies. And they spell the difference 
between voice intelligibility and just plain 
noise. That's why you hear remarkably 
better with a “KRIKET®” external speaker. 
It's the single best accessory you can add 
to any CB transceiver—23 or 40 
channel—to improve enjoyment of it. 


Available at CB Dealers everywhere. 


Exclusive Canadian Distributor 
Persona Communications L.T.D. 
1149 Pioneer Road 
Burlington Ontario, Canada 
(416) 629-5373 


All AFS*/KRIKET* speakers are manufactured in the U.S.A. 
using American materials and craftsmen. 
Copyright 1976 Acoustic Fiber Sound Systems, Inc 


Bargain 
cut-and-weld kit 


An accidental foul-up in Sears’ 
Power & Handtool catalog conceals 
a remarkable bargain and some- 
thing new in acetylene welding and 
cutting equipment. Billed as a 
“Cut’n’Weld” torch kit for Mapp 
gas, it’s actually two gaugeless, 
automatic regulators for oxygen 
and acetylene (not Mapp), com- 
plete with torch and goggles for 
$64.95. With it you can easily weld 
steel up to 14-inch and cut up to 
one-inch plate. 

No dials on the regulators means 
you don’t know how much is left in 
the tanks; and the lack of the usual 
regulator twist handles eliminates 
gas-pressure adjustments. Never- 
theless, I found that the automatic 
regulation does a fine job for about 
half the price of the lowest-cost 
standard gauge and torch set. 

Cut’n’Weld is a package intend- 
ed to work together with the torch 
supplied. I did not attempt to con- 
nect a conventional welding or cut- 
ting torch to the novel regulators, 
and neither would I recommend it. 

One problem you may encounter, 
as I did, is the need for an adapter 
between the regulator and the 
acetylene tank. This unit is visible 
just below the regulator in the 
photo, and the catalog price is 
$5.49. If you have the type of acety- 
lene tank with a rounded top, you 
probably won’t need it. 

The kit is listed as “the same as” 
a portable Mapp torch but without 
cylinders. Actually, you get a 
3600236 acetylene regulator, not a 
Mapp regulator. The catalog No. 
9 GT5447 (Model 313.54470) is 
right; and so is the price. I found 
the Cut’n’Weld very adequate for 
most light home-shop projects.— 
E. F. Lindsley 


Specialized 
calculators 


shortcut tough 
problems 


01810; 


10029; 


( 


AMS/OIL 10W-40 Service SE/CC engine oil isn't a subst 
for your favorite petroleum oil. AMS/OIL is synthetic — chemi 
built and tested to lubricate and protect far beyond the limits 
of petroleum oil. That's why it can offer so much more. And 
why AMS/OIL INC. has become the world's largest marketer of 
synthetic automotive and marine lubricants. 


Here's what AMS/OIL 10W-40 can do for your engine: 


A new batch of hand-held calcula- 
tors from Commodore and Sharp 
have keyboards that bristle with 
special math, statistical, navigation, 
and electrical-engineering functions. 
Commodore calls its new Series- 
60 models third-generation calcu- 
lators. 

Sharp's new EL-5803 scientific 
calculator is preprogrammed to 
simplify electronic calculations— 
while Commodore's models empha- 
size mathematics and navigation. 

Programmables [PS, Feb.] and 
even the simple pocket calculators 
can solve advanced functions, 
though dozens of steps are often 
involved. Preprogramming equa- 
tions permanently into a calculator 
usually gives you a solution with 
one stroke of a key. 

Commodore's M55  Mathema- 
tician (left) has all the features of 
an advanced scientific calculator, 
but has added functions for ad- 
vanced studies or research. Among 
these functions, the M55 has keys 
for Gaussian or Poisson distribu- 
tions, Legendre and Laguerre poly- 
nomials, Bessel and error functions. 
Matrix operations of complex num- 
bers, and chaining with matrix, vec- 
tor, and complex arithmetic are 


greatly simplified. Eleven prepro- 
grammed constants include: elec- 
tron rest mass, light velocity, and 
Avogadro's number; also 14 con- 
versions include decimal/octal and 
voltage ratio/decibels. 

The S61 Statistician has the 
standard math functions found on 
most scientifics, but also has keys 
that compute nine types of cumula- 
tive distribution functions. 

Amateur and professional pilots 
should find that the N60 Navigator 
solves their computations faster 
than traditional methods. The 
N60's 101 keyboard functions in- 
clude preflight navigation by 
rhumb line and one or two VOR’s; 
in-flight computations include dead 
reckoning, position by one or two 
VOR's, Mach number, true air- 
speed and temperature, speed and 
off-course corrections. All Series-60 
models are under $100. 

Sharp's new EL-5803 is basically 
an under-$50 scientific calculator 
with eight-digit readout (plus two- 
digit exponent). But additional pre- 
programmed functions simplify cal- 
culations of impedance, decibels, 
and angular frequency. Exponential 
constants (kilo, mega-, micro-, 
etc.) are included.—John Free 


Increase power and mileage; 25,000-mile oil drain; reduce engine 
wear; reduce oil consumption; ease sub-zero starts; better high 
temperature protection; cleans and quiets; better rust 


* protection; cleaner emissions. 


Because you might want to know the amazing performance 
capabilities of AMS/OIL 10W-40, we’ve printed a technical comparison 
with petroleum on each can. Study that and you'll also want to try 
our synthetic gear lube and grease, or our diesel, 100:1 2-cycle, 
farm tractor and hydraulic oils. Send for free literature packet. 


Dealership information included. Write: 


AMS/OIL INC., 


2206 Winter Street, Superior, Wisconsin 54880. 


the quiet leader in synthetic lubrication 


Super Premium 


Engine oil 


"00 mies Of 1 YEAR SERVICE UÉ 


Temperaura Lubricant for at Ses 


“SAE 10W-40- 


PE US Quant + 0.946 LITRES 
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K-D Tools make 
weekend 

car repair jobs 
easy! 


Want professional results when 
you “do it yourself"? Use the same 
K-D Tools professional mechanics 
use to speed and simplify the 
toughest repair jobs. Visit your 
auto parts jobber who features 
K-D Tools and check out these 
typical time and money savers: 


K-D 2062 “Mini” Feeler Gauge Set — 
Gauge with 16 straight blades Ya " 
wide by 134 " long. Ideal for working 

in close quarters. Blade sizes from 
.010" (.254 mm) to .035" (.889 mm). 
Suggested retail $2.25. 


K-D 2394 Oil Filter Wrench — 
Makes ita cinch to remove any 17 
disposable oil filter 37," to 334" 1 
in diameter. Can't 

puncture or crush 

filter even in k 
closest quarters. D 


Suggested retail 
$2.99. 


K-D 2397 Snap-Ring Pliers 
Set — Set includes inter- 
nal and external snap- 
ring pliers with inter- 
changeable points. 
Assures fast, easy 
removal and re- 
placement of rings. 
Suggested retail 
$5.95. 


NO MAIL ORDERS FOR TOOLS. 


Free Pocket 
Catalog 


describes K-D 
automotive specialty 
hand tools. Mail 
Coupon for your copy TODAY. 


KEO roo:s; 
make tough jobs easy — 


K-D Manufacturing Co. 
Lancaster, Pa. 17604 


Send me FREE K-D pocket catalog. 


City________State Zip 
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Super blind 


Light is admitted but heat is kept 
out by this retro-reflective venetian 
blind—due to its near-total reversal 
of solar radiation. Its polished alu- 
minum-foil slats have right-angled 
corrugations that reflect light rays 
in a parallel plane, regardless of tilt 
angle. When closed in a double- 
glazed window, the blind’s thermal 
insulation is equal to a two-foot 
concrete wall, says the inventor 
(M. D. Boyd, 30 Cowper St., Ain- 
slie, Australian Capital Territory 
2602, Australia). 


Chameleon lock 


A novel high-security door lock, de- 
veloped for hotel rooms, has 16,000 
key combinations, all without costly 
electronics. There is only one stand- 
ard lock, and the key changes the 
combination. The "key" is a pair 
of notched plastic cards, initially 
joined. When a customer books a 
room, a hotel employee takes any 
card at random, opens the door 
with a passkey, and secures one of 
the break-off pieces in a slot on the 
inner side of the lock. The customer 
gets the mating card, and only that 
can release the lock from outside. 
The lock has six centrally pivoted 
levers that are differentially tilted 
by the two cards to align cutouts 
releasing the securing bolt. The in- 
ventor of the changeable lock is 
Pierre J.-B. Astier, 76 rue de 
Crimée, 75019 Paris, France. 
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Bobby Unser says, 
“A whole new feel. 
A new way 
to control roads! 


SHOCK ABSORBERS 
No conventional shocks 
can match ‘em! 


Conventional shocks can't provide 
Gas-a-just's road contact. Or consistent 
operation. Or cornering stability. Or 
steering response. 

Gas-a-just stands apart. A single 
tube shock containing all-weather 
fluid under high pressure from nitrogen 
gas. This stops foaming and aeration, 
prevents performance fade. This and 
other features like a patented floating / 
dividing piston mean no conventional 
shock can perform as well as 
Gas-a-just.'" 

(Built under license of Dr. 
deCarbon system) 

MacPherson strut replacement 
cartridges also available. 


For more information, write 


KYS 
[NI [ 
CORPORATION OF AMERICA 


2000 Spring Road 
Oak Brook, Illinois 6052 


ANTENNA 
Mounts on roof, trunk 
or fender. Stays secure 
ly on at high speeds. 
BUILT-IN SPEAKER 
Matched to C.B. output for 
Gistortion free listening. 


External speaker jack on 


back of set also allows 
output to be played through 
H car radio, stereo speakers, etc. 


PLUG IN JACKS 
For antenna, auxiliary 
speaker and PA speaker. 
ANTENNA 
TRIM CIRCUIT 
Electronically creates a 
perfect match between 
C.B and the antenna. 
BF GAIN CONTROL 
To step up or throttle 


down radio frequenc 
STEEL LOCK MOUNT amplifier for better ^ 
PA AMPLIFIER CIRCUIT 


= safely in the car. Allows Station and na ever 
vou to unlock C.8. and fading when listening 
BRA! ; TRANSMIT Quickly slide out to take to statons clove by. 
Hock upaparumpeni Stow vous 
vou like, talk into the 


with you. 
@PRECISION ENGINEERED BY — fricrophone and you've got 
AUDICOM! A leading manufac- 39 instant public address” 23 CHANNEL SELECTOR 
turer of fine quality electroniccom- pace Ace ni 
" S/RF METER rear een ag 
TSVESUONS SURM Lighted meter measures ized CB channels. 


© COMPLETE OUTFIT: NOTHING oùt put signal strength 
ELSE TO BUY! Includes antenna; — uz Mises dtes transmit 
slide-in, slide-out lock mount; all — signal strength in ^S" 
hardware and coaxial cable needed  "* nd decibels. 
for installation. 

* NO EXTRA CHARGES OF ANY 
KIND! No tax, no shipping charge, 
no hidden costs of any kind. 

* FULL WARRANTY ON PARTS 
AND LABOR! Each CB outfit in- 
cludes manufacturer's full warran- 
ty on parts and labor. 


YES, YOU CAN CHARGE IT! 


BANKAMERICARD, 


PUSH-TO-TALK MICROPHONE 
High sensitivity keeps you modu m8 
MA re i A 3 b; p pull in “otf center” signals of OFF /VOLUME 
and heighten intelligibility. ‘oudness control for 
3 x DH built in speaker and 
AUTOMATIC also for external PA 
LI ll NOISE LIMITER 
PEE Push on to filter out annoy 
ing static that builds up in 
Neavy traffic areas. Push off 
ren you're in the clear for 


COMPLETE f pica gisant stations when yo 


Audicom 23-Channel CB t Here's a tremendous, money-saving deal on excellent quality Audicom 23-channel 
Universal CB's! Audicom closed out its entire remaining inventory of 23-channel CB's and now 
Slide-in, Slide-o"' we must liquidate them at an amazingly low price! Don't confuse these fine CB's 

, with cut-rate models that have only a few basic features. With Audicom, you get 
outstanding performance, strong reception, powerful transmission. You get delta 
fine tuning, squelch control, RF gain control, S/RF meter, automatic noise limiter, 
full 5-watt power, PA amplifier circuit, antenna trim circuit, and much, much more! 
The photo above shows some of the many other superb features. Each CB comes 
with the manufacturer's full warranty on parts and service. 


You get a COMPLETE OUTFIT with it! You get a universal mount antenna, a spe- 
cial CB lock mount, plus 16 ft. of coaxial cable and all hardware necessary for instal- 
lation. The strong, metal lock mount helps protect against theft. The lock mount 
has automatic coupler connections, so you can quickly slide out the CB and lock it 
No shipping in your trunk, if you desire . . . then quickly slide it back in when you drive away. 


! No : TP : A 
charge The supply is definitely limited, and no more will ever be produced. Mail your order 


1 No ex- ^ 
Wa charges promptly, before they're gone. Allow two weeks for delivery. 


of any kind. 


| C.0.M.B. CO. Authorized Liquidators 
258 Minnehaha Ave. S. / Minneapolis, MN 5540! 

40 or more to dealers. || 3 aha Ave. S. / Minneapolis, MN 55406 

28-5082 toll-free, | Please send. |... complete Audicom 23-Channel CB Outfits at only $69.00 each. 


companies, PRICES. | There are positively NO extra charges of any kind! | understand the CB comes 
with a full factory warranty on parts and labor. 


ONLY FOR QU 
| [My check enclosed. Charge my account: []Mastercharge  []Bankamericard 


C.OMB.Co. | Soneraa 
_— 5 = [ PLEASE PRINT CLEARLY 


AUTHORIZED LIQUIDATORS of Bankruptcy l n 
Merchandise and Manufacturers' Overproduction l ame 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 [Raubal 
PHONE: (612) 721-1714 or (612) 721-4210 | City 


unts on 
800-3: 
MEE DISCOUNT 


GET TOGETHER 5, 


TRANS- 
MEDIC 


Before you have your 
transmission over- 
hauled ... try Trans- 
Medic! It may save you 
over $150 in repairs. 
Eliminates slippage and 
downshifting. 


LIQUID 
WRENCH NO. 2 


New! No. 2 — The 
Miracle Worker stops 
squeaks, cleans and 
lubricates ... protects 
metal parts. Dries wet 
engines and protects 
against rust and corro- 
sion. 


LAN-LIN Hand Cleaner 


Rub on .. 
rinse or wipe off. 
Quickly removes 
grime, grease, 
and paint. 
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MOTOR 
MEDIC 1 

Added to oil — Motor 
Medic 1 increases com- 
pression and oil pres- 
sure! Reduces friction 
and wear by providing 
lasting oil film strength 


STEER-SEAL 


Stops power steering 
leaks due to drying, 
hardening or shrinking 
of rubber seals. For pre- 
ventive maintenance, 
insures against leaks 
and loss of fluid. 


Write for complete 


catalog today 


RADIATOR SPECIALTY CO. 
P. O. BOX 10628 


CHARLOTTE, N. C. 28237 
Mfg. of Chemical Tools 
for over 50 years 
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| is on the trail. 


Versatile new packs 


make gear-lugging 


| easier 


This new internal-frame backpack 
is as convenient in the airport as it 
Padded shoulder 
straps and waist belt hold it to your 
back for comfortable hiking. Want 
to use it for conventional travel? 
Just remove the shoulder straps 
and belt, and tote the pack by its 
top strap, which adjusts for hand or 
shoulder carrying. Bonus: You can 
even convert one of the detachable 
side pockets into a fanny pack. The 
Travel Pack is $59.95 from Eddie 
Bauer, 3rd and Virginia, Seattle, 
Wash. 98124. 


Fanny packs are 
handy items to 
have. They can 
leave your shoul- 
ders unburdened 
—and your back 
bare and cool. 
But often a fan- 
ny pack just isn’t 
big enough. So 
you have to have 
a day pack, too, right? Maybe not. 
Here’s a combo that gives you both 
in one package. As a fanny pack, 
it's 16 in. long, 414 in. deep and 41/4 
in. high. When you need more space 
just unzip: It expands to an 18-in. 
rucksack. Price of the combo is 
$19.95; it's also from Eddie Bauer. 
—V. Elaine Smay 


E ale E os 
this modern way 

Replacing that troublesome old 
wooden door with a modern BILCO Base- 
ment Door will add new beauty and 
convenience to your home. You'll like its 
neat, trim appearance and rugged con- 
struction. Long lasting, watertight, safe 
and secure, it pays for itself in savings on 
repair and replacement costs. 

Ease of operation is a special BILCO 
feature. Torsion rods provide effortless 
opening and closing of the heavy gauge 
steel doors. 

A Birco Basement Door is also the 
ideal addition to your present home or 
the home you're planning. It saves track- 
ing through first floor rooms, makes the 
basement useful, convenient, safe. 

Just like adding a whole new floor of 
valuable living space. 


AMERICA'S FINEST 
BASEMENT DOOR 


| The BILCO Company Dept. PS-67 
| New Haven, Connecticut 06505 

| Please send me: 
| 

| 

| 


O Information for replacing a 
wooden door. 


O "How-To" booklet for adding 
outside entrance to present home. 
O Data for new home to be built. 


| Name 
| Address 
| City. 


Use Quick-Wedge to 
hang a door, fix a 
switch, repair a car or a 
clothes dryer, work on 
TV's, install a bracket 


en 


They do all that ordinary. 
screwdrivers do, PLUS they 
hold and start the screw 


17 sizes 


Screw-holding screwdrivers 
Unconditionally guaranteed. 
BUY A SET TODAY 

See your dealer or write to: 

Kedman Company, P.O. Box 25667, 
Salt Lake City, Utah 84125 


£ Copyright 1976 Kedman Company 


Fill your 
lawnmower 
the easy way! 


portable gasoline pump. 


Stop lugging the gas can. And chasing to the 
filling station, And storing a flammable liquid in 
your garage or basement. 

Fill your lawnmower . . . directly from the 
gas tank of your family car. The electric Handi- 
Pump plugs into the car cigarette lighter. 

Pumps fuel directly into your lawnmower. Pumps 
over 30 gph. 

$19.95 complete with 18-foot electric cord 
with on-off switch and 10 feet of hose. Send check 
or money order. No C.0.D.'s. Add $1.00 for 
postage and handling. (N.Y. residents add sales 
tax.) Sixty-day money back guarantee. 

Send for bulletin: FACET ENTERPRISES, INC 
Motor Components Division, Dept. PS 
1931 Oakwood Ave., Elmira, N.Y. 14903 


$88 Facet 


Flywheel shaver 


A portable razor doesn’t have to 
annoy you with its need for fre- 
quent battery charging—or chang- 
ing. This go-anywhere shaver uses 
no batteries at all. A sharp pull of 
the cord winds up the wheel and 
rotary cutter to 18,000 rpm, much 
faster than the usual dry razor. 
You get a close shave in one min- 
ute, claims the inventor (Ets. Bar- 
nasson & Co., Pas de l'Echelle 74, 
620 Annemasse, France). A push- 
button brake stops rotation instant- 
ly when you've finished shaving. 


Self-propelled 
curtain puller 


Drapery pulling is a push-button 
job with this invention. The pow- 
ered curtain rail has self-spacing 
hooks propelled by a rotating rod. 
Each hook has a pair of rollers 
bearing on the rod and angled 30° 
off its axis. When the rod turns, 
belt-driven by a tiny electric motor, 
the hooks are moved sideways by 
the vector force of the oblique roll- 
ers. Joachim Uhing, Dorfstede 34 
(Schulensee), 2300 Molfsee, Ger- 
many, is the inventor. 


Fel-Pro 
Can 
Help. 


We're one of the largest makers of 
automotive gaskets. And we have 
six booklets that will tell you what 
you need to know about gasket in- 
stallation plus torque specifications. 
Learn about exclusive Teflon-coated 
PermaTorque/Blue® head gaskets 
that never require retorquing, 
Fel-CoPrene® - the all-rubber valve 
cover gasket, and much more. 


FEL-PRO INCORPORATED 


7450 N. Mer Blvd. 
Skokie, Ill. 60076 


Yes! Please send the gasket booklets. 
1 enclose $100 to cover postage and handling. 
Mailcouponto: Fel-Pro Inc., Dept. PS-677, 

7450 N. McCormick Blvd., Skokie, IIl. 60076 


Name. 
Address. 

City 
State. Zip 


*. 
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Teflon is a registered Trademark of DuPont Co. 
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THERE IS NO OTHER TELESCOPE LIKE IT! 


EDMUND ASTROSCAN® 2001 
44", 1/4.4 NEWTONIAN 
WIDE FIELD REFLECTOR 


Clear, bright, spectacular wide angle views of. 
stars, moon, comets . . . easy to use... portable! 


IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
see and study the breath-taking cosmos as perhaps you never have before 
awesome vastness, unbelievable orderliness, stark silent beauty. All the 
ng heavenly mysteries are yours to enter and explore. This new 
telescope makes it easy for everyone to span a thousand light-years to 
space-age enjoyment of the heavens and outdoors. No complicated set up! Just 
nsert the eyepiece, focus, and its big 3° field of view gives you more stars in a 
single view than any other type of telescope. Bright, crisp, finely resolved images 
to capture your interest and imagination. It's probably the easiest to use telescope 
ever r shoulder, in your lap. on a tripod. Or just rotate the spherical base 
int for use on a table. car hood. Take it anywhere (only 17°, 10 Ib.) 

ical system: 4⁄4", (/4.4 parabolic primary mirror (Ye wave, 174" F.L); 
+ wave diagonal on a coated optical window seals optics from moisture 


nm compound achromatic eyepiece (gives 16X; higher without other 
Patent arlow). Fast focusing (25' to infinity). Bright Scharfanian red (doesn't 
Pending vision); adj. carrying strap, A "first" scope “must”, an ideal second 


THE NEW EDMUND ASTROSCAN* No. 2001N $1 49 n. 
COMPLETE AND MAIL COUPON NOW 


FUB ELIT er eem —— — e — 
d 


GIANT FREE 


164 PG. CATALOG 


DMUND SCIENTIFIC CO. 300 Edscorp Bidg., Barrington, N. J. 08007 [| 
Send me: 
——Fdmund ASTROSCAN* 2001 Telescope(s) I 


SEND FREE 164 PG. CATALOG "N' 


—— J #2001 N @ $149.95 ea $. l 
Ist Service & Handling Charge 100 
== fier Lem Enclosedis Check D MO. 5 | 
4500 UNUSUAL BARGAINS MESES Master Chg. For TOTAL of S — | 
FOR HOBBYISTS, Vea no —— Signature 

SCHOOLS, INDUSTRY eU Ns -a pene (Please Prini) l 

EDMUND SCIENTIFIC CO. | 30.pay wontr.sack cuan. Address l 

Eal Edscorp uir, J ANTEE, You must be satis- l 
arrington N.J. 08007 B fied or return any purchase — C'Y 


America's Greatest 30 days for tull refund. Zip. 
Science e Optics e Hobby Center —— ——Ó— — — — —— —À —— 


609) 547-3488 HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS. 


This one’s just for you. 


And for that carefully tuned engine you're so 
particular about. This one's Wm. Penn Motor Oil. 

Wm. Penn is as particular about the quality and 
performance of our motor oils, as you are about the 
performance and protection of the automobile they 
go into. Your automobile. 

The latest refining technologies, combined with 
100 years' experience, brings you the quality motor 
oils tough enough, durable enough, versatile 
enough to meet the increasing demands placed on 
your engine. 

Next change, specify Wm. Penn. And get 


everything you and your car want. 


Wm. Penn, 1882 Guildhall Bldg. 
Cleve., Ohio 44115, 
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"| MADE $300 
IN ONE HOUR" 


NOW LET ME SHOW 
HOW YOU CAN EARN 
$30,000 NEXT YEAR 


REVOLUTIONARY NEW METHOD 
REMOVES PAINT, VARNISH, 
SHELLAC IN SECONDS 


“Just one job of stripping varnish from 
100 chairs at $6 per chair took two hours 
of work. That is $600. gross income. Our 
new method strips most chairs in sec- 
onds. Paint, lacquer and varnish is melt- 
ed away, before your eyes, with our wa- 
ter soluable formula. Amazing, but true, 
Our method restores wood or metal an- 
tiques without damage. A real opportun- 
ity for those willing to work. Only a small 
investment and a small space needed to 
start. We have a complete package. We 
teach you all you need to know . . . and 
help you get going." 


New Stripping Process 
HARMLESS TO TOUCH * SAFE 
WILL NOT DISCOLOR 
"Our chemical works proven wonders. 
Strips woods or metals. Restores doors, 
furniture, windows, in fact, any imagina- 

ble item." 


Protected Territory 


EACH LICENSEE IS GRANTED 
EXCLUSIVE TERRITORY 


HUGH CHEMICAL & MFG. CO. 


| 22693 Hesperian Blvd. - Suite #150 l 
| Hayward, California 94541 I 
I Yes, Mr. Hugh, I want more details on how | 
| ! may enjoy a financially sound business of | 
| mY own. Please rush data. I 
| l 
Name 
| | 
Address 
l l 
| City State Zip | 
l Phone (— — ). | 


Ski goggles 


with windshield wiper 


Now you can see where you ski, 
even when it's snowing. These pan- 
oramic ski goggles have a built-in- 
windshield wiper for removing 
snow. The wiper block is normally 
parked out of sight at one end of 
the wrap-around lens. When it’s 
pushed across to the other side, two 
rubber blades clean the surface, 
says the inventor (Arisara Inv. 
Corp., c/o Arpe-Vision SA, 1 rue 
de Freis, 107 Fribourg, Switz.) . 


Quick-release 
seat belt 


Belted-in car occupants trapped in 
a crash can be freed instantly by 
this quick release. The clasp, in- 
vented by Lorenzo Giovagnoni (9 
Vieux Grenadiers, 1205 Geneva, 
Switzerland), is made like a hinge; 
you pull the steel pin to separate 
the two parts. It eliminates fum- 
bling with seat belts at a time when 
seconds count. 


LoG 
SPLITTER 


DEALERS 
WANTED 


$319.95 


Supplement 
your present 


12,000 LB. FORCE 

INEXPENSIVE NON—HYDRAULIC SYSTEM. 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers For free information: 


THRUST MANUFACTURING, INC., BOX 106 DU NS 
6901 S. Yosemite. Englewood. Colorado 80110. 
715-834-3862 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


ENERGY-MATE 
1415Lynn, Altoona, Wisc. 


a cheap antenna, 
uds may never be heard 


from again. 


When you're miles from 
help, you need a CB 
antenna that reaches for 
miles and miles. It could be 
your only link to safety. So 
saving a couple of dollars 
on a cut-rate brand could 
cost you. 

But the price of an 
A/S antenna is worth the 
extra you might pay - just 
for the peace of mind. 
Every single A/S antennais 
hand-tuned and tested for 
23- and 40-channels. 
"That's the kind of care 
and quality control that 
makes A/S the choice of 


M-510 “Big Momma" Heavy Duty Antenna 
ES P d gT the antenna specialists co. 
_—_ i 12435 Euclid Avenue, Cleveland, Ohio 44106 - a member of The Allen Group, Inc. 
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police departments, 
truckers and safety people 
everywhere. And that’s why 
A/S has been the leader in 
antennas for 24 years. 

So look for the red 
and black A/S stripes. 
You'll be heard when you 
have to be heard. We'll bet 
our A/S on it. 


eu 
mti 


|. EVANS-SLOA2N 


IGNITOR, 
THE PROFESSIONAL’S 
CHOICE IN 
ELECTRONIC IGNITION! 


It fits inside the distributor, no 
black boxes or extra wiring. If you 
can change a set of points, you can 
install an IGNITOR. Improves 
spark plug life, easier cold weather 
starting, better over-all perform- 
ance. Fits all domestic cars and 
light trucks (55-77 with breaker 
plate system) plus VW, Porsche. 
Part #86004 


* EASY TO INSTALL 

* FITS INSIDE DISTRIBUTOR 
* FLEET PROVEN 

* IMPROVED PERFORMANCE 
* MONEY-BACK GUARANTEE YOUR FLEET COST $44.95 


TRUCKER TOTE BAG 
Big 12" x 24" tote bag carries a 
bunch of stuff, folds flat when not 
in use. Made of 32-oz. Naugahyde 
with choice of red, yellow or silver 
stripe on black. Part #78006— 


YOUR FLEET COST $16.95 


Evans-Sloan is a specialist in supplying equipment for car and truck fleets coast to coast. 
Our buying power enables us to offer excess inventory at low, low fleet prices. Every prod- 
uct we offer carries a 30 day money-back guarantee if not satisfied. The only items 
you'll ever see advertised by us are fleet-proven and tested by professional drivers and 
maintenance supervisors. If you want to be on our fleet buyers hot-line mailing list, just 
send the coupon below with the words; FLEET HOT-LINE. 


EVANS-SLOAN/ 1058 East Edna Place, Covina, California 91722, phone 213/331-7833 [| 
Please ship the following items: | 


fuan. Part = Tan Pre il 
|| 
VISA/BAC/MASTER CHARGE miim Handling 1 | 
O r aai = CA Residents 6% tax ll 
-——— LÀ 
Expires || 
Name. ll 
ADDRESS. $ 
city STATE. ZIP. all 
Year. Model/make. Engine ol] 
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Keep blade wrench handy 
Keep the blade wrench of your cir- 

cular saw handy by mounting it on 

the bevel scale behind the wing-nut 

adjustment. It’s held securely until 

you need it.—W. Prudhomme 


Cutting 
rolled metal _ 
~ ZA 


Cutting rolled metal can be a prob- 
lem. If you try to unroll it, it 
curls back up. Next time, clamp 
the roll in a vise on a piece of wood. 
Cut it with a hacksaw or electric 
sabre saw.—E. Tharp 


Caddies for your shop vac 
Wrap the long cord of your shop 
vacuum around a cleat cut from 
34"-thick pine or plywood. Drill 
holes and turn a couple of screws 
up through the cover into the cleat. 
Then cut out a square of plywood 
and mount rubber-tired casters on 
the corners. Run screws down 
through the bottom of the tub into 
the roll-around base.—J. Hand 


HY-GAIN 


E i 40-CHANNEL 
emergency light 

Somat CB ANTENNAS 
When I tried the original Industri- TH AT STOP 

al Safety Light some years ago, 

I thought it was the handiest and 

safest light source I'd ever seen 

ie had erence at CITIZENS BANDITS. 


while puttering around under the 
car or crawling into a tight spot in 
the attic. Out on the road you 
plugged it into a little inverter and 
got instant fluorescent light on a 
25-foot cord—a light not bothered 
by snow, mud, or rain. 

In the garage or around the 
house you plugged it into any wall 
outlet and got the same. Wherever 
you used it, the tough outer hous- 
ing seemed impervious to damage 
whether by being stepped on, 
dropped, or even backed over with 
the car. 

The same light has now been im- 
proved. A slip-off plastic protective 
cover lets you restore the light- 
transmitting quality of the housing 
to an as-new condition after it’s 
been messed up by the inevitable 
oil, grease, scratches, and battering. 
Moreover, the makers have elim- 
inated some little holes that were 
starting points for cracks, and the 
new ballast housing is encapsulated 
so oil and liquids can’t seep in. 
Changing the light tube was also 
something of a challenge, but the 
maker has simplified even that op- 
eration. 

If you’re tired of breaking exten- 
sion light bulbs and are frightened 
by the shock and fire hazard; and 
if you want a work light that’s 
great on the road with 12 volts or 
at home on 115, it’s worth looking 
for the new Electus Industrial Safe- 
ty Light. Try auto-supply stores, 
industrial supply houses, and the 
like. 

The light costs about $34.25, and 
the inverter about the same. A cig- 
arette-lighter adapter or battery 
clips are also available. Electus 
Corp., 14817 Shaker Blvd., Shaker 
Heights, Ohio 44120.—E. F. Linds- 
ley 
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Electronic ignition 
[Continued from page 119] 


Guentzler explains why the 
added resistance is important: “Re- 
sistance added to the secondary 
directly affects rise time.” He's 
talking about the characteristic 
buildup toward a peak as seen on a 
oscilloscope. “With low resistance 
in the secondary, rise time is fair- 
ly slow and overall spark duration 
is shorter. The resistance shortens 
the rise time and increases spark 
duration, which provides extended 
exposure to the combustible mix- 
ture in the gap. This tends to im- 
prove mileage and performance." 

2. Plug wires. Guentzler says 
wire-core plug leads are all wrong. 
He recommends nonmetallic sup- 
pression wire with a silicone jacket 
to resist heat and reduce the 
tendency for inductive cross-firing. 
Wire eight-mm thick is best, but 
you'll probably wind up having to 
use seven mm to fit the holes in 
the distributor cap. I asked about 
the type of plug-wire connector that 
has a molded-in resistor. Guentzler 
said that they'd had trouble with 
these on VW's and Mercedes, so he 
didn't recommend them. 

3. Distributor cap. Once you've 


got your new plugs and wires in 
place, you need a new distributor 
cap of higher dielectric material. 
Such a cap may be available from 
the maker of your car as an item 
introduced as higher output sys- 
tems were phased in, or you may 
have to go to a specialty manufac- 
turer such as Hays Electronic Igni- 
tions, 15116 Adams St, Midway 
City, Calif. 92665. In any case, ex- 
pect to pay quite a bit more than 
you’d spend for an ordinary cap. 

Guentzler’s tests leave many 
questions unanswered, such as why 
tune-ups and electronic ignition ac- 
tually reduced horsepower in some 
cases; why some cars responded so 
much more than others, and of 
course, whether the expense of re- 
trofitting an older car can be re- 
covered from better gas mileage 
and lower tune-up costs. 

Apparently the only conclusion 
that can be drawn from the Guen- 
tzler tests is that retrofitting an elec- 
tronic ignition to your older car 
may produce some increase in pow- 
er and fuel mileage. Exactly how 
much you'll gain, however, is strict- 
ly an individual matter. 


Guentzler used three types of 


electronic ignition in his tests: 
breakerless capacitive discharge, 
breakerless — non-capacitive dis- 


charge, and breaker-point capaci- 
tive discharge. He says that using 
the units, which cost from $50 to 
$150, taught him that there is a 
serious need for a thorough study 
of the quality and reliability built 
into them. Pressed to name the 
specific brands that his experience 
showed to be best, he strongly rec- 
ommended staying away from the 
off-beat brands that he classifies as 
little “finned aluminum boxes.” He 
reported excellent results with Ech- 
lin and systems sold by NAPA, 
Motorola, and Prestolite. In short, 
if the maker’s name is well estab- 
lished, you’re probably okay. 

Still, he did discover special prob- 
lems even with some good-quality 
systems. In saltwater areas, for 
example, the best bet is a rig with 
a magnetic triggering system. It 
seems that the LED (light emitting 
diode) systems get salt buildups 
between the LED and the sensor. 
This impairs the intensity of the 
light beam. 


For the Dad who cuts it. 
Give him a McCulloch Mini Mac 35 
on Father's Day. 


He can't buy another chain saw with all 
these features at any price! 


Chain Brake/Hand Guard 


Worth $16.95* This vital safety 
feature stops a moving chain in 
milli-seconds to reduce hazard from 


kick-back. Not a tip, doesn't 
interfere with cutting. 


*Manufacturer’s suggested retail price. 


SPROCKET TIP 


cC 6 o o 6-5 
x X 


McCULLOCH KEEPS AMERICA BUZZIN’ 


McCulloch Corporation, Los Angeles, California 90009 
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Radar sentinel 


scans with 
16000 eyes 


The fog-piercing beams of phased-array radar (left) let Air Force specialists monitor Soviet missile tests (right). 


Staring eerily through the fog, the 
110-foot-high structure might be a 
mysterious relic of some ancient 
civilization. In fact, it's a sophis- 
ticated radar facility—the most re- 
cent outpost of the Air Force's 
Foreign Technology Division. 
The giant eye on Shemya Island, 
Alaska, peers out at the U.S.S.R., 
450 miles away. Its primary mis- 


sion: to monitor Soviet missile 
tests. But the phased-array radar 
also spots new satellites, and tracks 
all spacecraft up to a distance of 
2000 miles. 

Cobra Dane, as the Air Force 
calls it, can handle these jobs 
simultaneously. Its sloping face 
contains 16,000 radar antennas. 
The individual elements are ar- 


Auto-Sharp. Just press a 
button and sharpen your own 
chain automatically! 


Carrying Case 

Worth $21.95* 

The handiest and safest 

way to carry and to store your 
chain saw. 


Automatic Oiling. Oils your 
bar and chain as you cut to 
prolong the life of these parts. 


rayed so that they can be actuated 
in phase to create pencil-thin beams 
of energy. Steered by computer, 
these beams do a constant quick 
Scan, sweeping across space in 
milliseconds. 

Cobra Dane also is part of Amer- 
ica's early-warning system—it's an 
"electronic fence" across our bor- 
ders.—S. Renner-Smith 


Available at most McCulloch Dealers 
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To make an heirloom out of a 
cast-off...start with H2Off* 
nonflammable, water rinsing 
paint and varnish remover... 
uncovers the true character 
and charm of natural wood. 


2 T 
paint & varnish 
remover 


water rinsing 
nonflammable 
poison 


Thousands 
F 


B o 
satisfied 
users. 


Your workshop needs 
the Portalign 
Precision Drill Guide. 
Portolign is the NEW TOOL de- 
signed to enable accurate drill- 
ing when attached to your port- 
able electric drill—add proper 
bits and it can be used like a 
router, shaper or sander. 
FAST—ACCURATE—VERSATILE 

If not available in your local 
hardware store, send for 
FREE ILLUSTRATED 
BOOKLET: 


| San Diego, CA 92138 
1 Please send Free Illustrated Booklet on the PORTALIGN 
Precision Drill Guide to: 


Available Where Pa 


Our 102nd Year 


SAVOGRAN @) 


P.O. Box 130, Norwood, MA 02062 


NAVAL JELLY” 
RUST 


DISSOLVER. 


ES DERI Ea 
BRUSH IT ON. WASH IT OFF. 
RUST IS GONE! 


RODNEY WiLL SHOW  ESES 
YOU HOW ON TV! 


©1977 
For sale wherever fix-it products are sold. 
WOODHILL CHEMICAL cLEVELAND. OHIO 44128 
A LOCTITE. company 


Shop your friendly 
NRHA 
Hardware/Home 
Center 
for famous brands 
like these: 


iur 
(8) HARDWAREMAN @ 


* Arrow Fasteners 


* Bernz Omatic 
* Bostik 
* Sentry 
* S-K Tools 
* Stanley Tools 
è Swingline 
* Tru-Test 
* Woodhill Chemical (Duro) 


From lawn 
and garden tools 
to an aluminum jelly 
for removing oxidation 
from camping equipment. 
Your local NRH/ 
Hardware /Home Center 
has them all. 

Stop in soon and stock up 
on famous brand products 
for yard care and 
home remodeling 
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Treadle bike 


Is treadling better than pedaling? 


Yes, says Cam. Bossaer (Baron 
Ruzettelaan 265, 8320 Bruges, Bel- 
gium), inventor of the Alterna- 
cycle. A treadle bike goes faster 
and farther for less effort, he 
claims, because it avoids the nar- 
row leverage angles near top and 
bottom dead center of the usual 
rotary sprocket, where leg power is 
wasted. Here the pivoted organ- 
type pedals are connected by a 
cycle chain that passes over a pair 
of freewheels below the saddle. A 
sprocket on the shaft between 
drives the rear wheel. 


Low-cost 
cruise control 


A low-cost cruise control holds the 
throttle at any opening for a fixed 
speed, but is overridden either by 
accelerating or braking. Entirely 
mechanical, the  Auto-Relax is 
linked to the carburetor throttle rod 
by a flexible cable. When the de- 
sired road speed is reached, the 
driver flips a lever on the remote 
dashboard unit. This prevents the 
butterfly valve from closing when 
he lifts his foot, but allows further 
opening if more power is needed. 
A touch of the brakes releases the 
hold mechanism, restoring normal 
use of the accelerator pedal. The 
simple device could be retailed for 
about $60, its Dutch inventor fig- 
ures—about a quarter of the price of 
more sophisticated speed pilots. In- 
formation is available from S.I.S. 
Corp., 130 U.S. Highway 22 East, 
N. Plainfield, N.J. 07060. 


WHEN YOU BUILD AN 


IS THE DIFFERENCE! 


NEW 32-PAGE COLOR 
CATALOG shows 19 authentic 
antique replica floor, wall & 
mantel clocks plus the fine 
woods & imported movements 
to build them. Send $1 for 
catalog & 1 of the following 
plans to build (check): Grand- 
father O Grandmother O 
Steeple O or School O clock. 
CATALOG ALONE 50€ 
MASON & SULLIVAN 


WHAT IS YOUR 1.Q. ??? 


if you have above average intelligence you 


will like this mental exercise. Send for " 
TESTER II". Clip or tear out the above il- 
lustration now and mail it with your name, 
address, and $3.48 plus 50e for postage and 
handling. Order now from 


Dept. PS67, Osterville, Ma. 02655 


Discover the car 


MENTAL DYNAMICS 


P.O. Box 8300, Waco, Texas 76710 


"Hh valuable rage secreis almost anyone” 


1,488 pages packed 


Practical advice about material 
methods for avoiding cracks. 


techniques for fi 
Ii Discover how to prime, paint, 
and finish. 

Important information on paints. 
equipment... techniques for mixing, 
priming. spray painting, and finishing 
on different surfaces inside or outside. 
Wi Discover how to select, install, 
and repair. 


ing material... and repairing leaks. 
E Discover how to remodel your 
kitchen. 

Time-saving tips for increasing the. 
value of your home by laying out and 
‘equipping a modern kitchen. 

E Discover how to design your 
‘own home workshop. 

Valuable information on the art of 
planning a modern home work center 
and stocking it with the right tools. 


your roofing. 
Expert advice for selecting and install- 


78 chapters filled with trade 
secrets you need for working 
with wood! 


‘What isa trade secret? I's a shortcut. 
atechnique....an idea. It's knowing how 
to do a better job an easier way. 

‘Trade secrets are actually what Audel's 
Carpenters and Builders Library is all 
about. Shortcuts, techniques, 
by the hundreds... many of which have 
never appeared in print before. A wealth 
of knowledge you can really use, whether 
you are a professional carpenter or a 
Sunday do-it-yourselfer! 


‘See for yourself — sample the latest. 


The Free-Book/Free-Trial Coupon in- 
vites you to discover all these trade 
secrets free. Please your family, impress 
your friends! Build a home workshop. 
install some shelving... plan a patio. 

or add a fireplace. 

Find out which tools to use and how to 
use them most effectively. Pick up a fast 
working knowledge of plans, measure- 
ments. or specifications. Browse the 
chapters that cover every phase of 
carpentry from foundations to roofing. 


r 


i 
1 
i 
i 
1 
i 
H 
i 
i 
H 
i 
i 
1 
i 


At the end of 15 days, if not entirely 
satisfied, return the volumes and owe 
nothing. But, just for mailing the coupon. 
you get to keep a $3.50 bonus copy of 
Easi-Guide to Indoor Home Repairs 
absolutely free! 


FREE- BOOK 
FREE-TRIAL COUPON 


ise send me the Carpenters and 


delivery. 

"And whatever I decide. a gift copy of 
Eas! Guida fo Indoor Home Repairs (val- 
ved a $3 50] is mine to keep free! 


Address 
[7 
Er 
m peser 
CAII T ADR Vider rears 
TS 
wait 


indanapois Indiana 46206. 1 
ADvson of Howard W Sams & Co. Ine. V 
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STICKY WINDOWS SLIDE EASIER 
IF YOU PUT AFEW DROPS OF 


WARIEEMOVERAE: 
HOUSEHOLD OIL ON A RAG DISSOLVES ROAD TAR 
FROM CAR BUMPERS, FENDERS & ROCKER PANELS. 
WON'T HARM PAINT OR CHROME 
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Record cleaners 
Continued from page 81 


ences with the wet-playing method. 

When you install a wet-playing 
system you are emphatically 
warned: “Never play records that 
have been treated with antistatics 
(sprays, impregnated cloths and 
brushes) with the wet-playing sys- 
tem without washing them before- 
hand. The mixture of antistatic 
chemicals and dirt in the grooves 
will dissolve in the fluid, and the 
mud formed will stick to the groove 
walls. This causes lots of noise if 
the records are played dry later. 
Records played wet from the very 
beginning and treated well may be 
played dry any time without no- 
ticeable increase in noise level.” 

My caveat with this system is 
that it does work well with new rec- 
ords, but many people have records 
that have been treated with anti- 
static formulae over the years and 
perhaps don’t care to perform the 
drastic feat of washing each disc 
in a large collection. 

Is there a product that can be 
applied to disc surfaces for wear 
protection that doesn’t alter the 
sound, and clog or destroy the 
grooves? 


Dry lubricants 


There are now two products that 
reduce disc wear without audible 
changes. One, called Sound Guard 
($7), has been on the market for 
almost two years. Described as a 
byproduct of space-age research, 
Sound Guard is a fluorocarbon ap- 
plied as a spray. Carefully buffed 
in, it leaves an ultrathin dry layer 
that acts like a lubricant and offers 
protection. 

A bottle of fluid, consisting of 
99 percent Freon, is good for 20 LP 
sides. Naturally, the disc must be 
immaculately clean before spray- 
ing or you’ll bond contaminants 
already on the surface. The prod- 
uct seems to have the further ad- 
vantage of slightly smoothing the 
disc surface, reducing crackles, 
pops, and surface noise. Some gold- 
en ears claim they can detect some 
degradation and differences be- 
tween treated and untreated parts 
of discs, but I have failed to notice 
any difference. Sound Guard seems 
to live up to its claim by giving at 
least 50 plays before any noticeable 
wear. Of course, the record must be 
cleaned regularly. 

My caution with this kit, in a 
world that demands the economy of 
least effort, is that it takes at least 
10 minutes to prepare each disc. 
The spray goes on easily, but the 


record must be rubbed for seven 
or eight minutes with the buffer 
supplied to assure the material does 
not clump up. This requires a cer- 
tain dexterity, and for me, too 
much handling of a record. I use 
Sound Guard on records I know I’m 
going to play a lot and want to 
preserve. 

Also, the Discwasher Group has 
just introduced a disc protection 
system called the Pro-Disc Envi- 
ronment, not on the market at this 
writing, that's easier to use than 
Sound Guard. 


Quick spray 


Discwasher claims its non-Freon 
system distributes microscopically 
thin, dry-film protection more ef- 
fectively. The Pro-Disc Environ- 
ment looks like a large, very thick 
record jacket with four holes at 
each corner. 

After a disc is inserted, the cover 
is closed and a metered spray de- 
vice inserted in each corner aper- 
ture atomizes a compound. No 
buffing is necessary, says Discwash- 
er, and the disc can be played 15 
seconds after it's removed from the 
enclosure. As with Sound Guard, 
records must be first thoroughly 
cleaned with other materials, such 
as a Discwasher brush and fluid. 

In addition to discs, it's impor- 
tant to keep the stylus clean, both 
before and after playing a record. 
The simplest tool for this is a 
camel-hair brush or the Watts Ny- 
lon Stylus Cleaner ($1.95), which 
has more body. Discwasher has a 
more elaborate stylus-cleaning de- 
vice, the SC-I ($8.95), with a re- 
tractable brush and magnifying 
mirror for stylus inspection. The 
SC-I brush cleans off some of the 
more heavily encrusted styli. De- 
bris can build up quickly, particu- 
larly if you use a new parabolic 
(Shibata-type) stylus, whose “cow- 
catcher" shape grabs onto more 
material than a conical or elliptical 
stylus. 

Is the whole effort to keep discs 
and styli clean worth it? You bet. 
No sound system is better than the 
information supplied to it. Consider 
how much you may have spent on 
your records compared to your au- 
dio equipment. Some discs are ir- 
replaceable. 

Your first component in a hi-fi 
system is recorded sound. The 
pleasure of clean, beautiful sound 
is yours with a modest investment 
in the care and maintenance of your 
records. Hs 


No-fill, no-fuss batteries 


Continued from page 117] 


of America's total battery produc- 
tion—and to some major private- 
label distributors. 

'The manufacturers, more or less 
in size order, are Globe-Union, Del- 
co, ESB, General Battery, Gould, 
Prestolite, and Chloride USA. 

Gould and Delco (General Mo- 
tors' largest division) have led the 
way in calcium construction and 
are firmly committed to this and 
similar systems as the wave of the 
future, Gould, for example, is plan- 
ning a new type of battery with 
cadmium in the positive grid and 
calcium in the negative. 

Globe-Union (largest supplier to 
Sears and Ford) and ESB (Wil- 
lard, Exide, and prime supplier to 
Chrysler and Montgomery Ward) 
are the main doubters. But Globe, 
it should be noted, has recently 
gone into production with a lead- 
strontium battery that’s being in- 
troduced as standard equipment on 
the mid-1977 Lincoln Versailles; 
it’s probably very similar to the 
lead-calcium type, though reported- 
ly easier to make. 

The other three companies have 
moved in varying—sometimes re- 
luctant—steps into  lead-calcium 
construction. They don't dispute its 
advantages but are less sure wheth- 
er these benefits really justify high- 
er cost. 


The winner? 


So what's going to come out on 
top? Despite the fact that lead- 
caleium may have slightly less 
overcharge tolerance, such disputed 
drawbacks don't loom very large. 
You might well conclude, therefore, 
that lead-calcium will soon take the 
fore in the maintenance-free battle. 
But if you did so, you'd be wrong. 
The reason: those production diffi- 
culties. In addition, calcium alloys 
are highly susceptible to contami- 
nation; they have to be physically 
separated in manufacture from 
operations in which antimony is 
involved. 

Scores of new manufacturing fa- 
cilities might be needed to effect a 
full switch. Since they are not like- 
ly to materialize soon, most ob- 
servers expect low-antimony bat- 
teries to dominate the so-called 
“maintenance-free” market for 
some time to come. They will prob- 
ably account for nearly half of 
total production by 1980, roughly 
twice anticipated lead-calcium vol- 
ume. 

Whatever the outcome, you stand 


to gain from the accelerating fer- 
ment in the battery industry, for 
many improvements are common to 
low-antimony as well as to anti- 
mony-free designs. The low anti- 
monies, moreover, are built to fill 
a much greater market need—in- 
cluding bottom-of-the-line units 
with prices that start at about $20. 

How much longer? The point is 
still in dispute and field evidence 
may not settle the issue for an- 
other couple of years. Anthony Sa- 
batino, Gould Battery’s vice presi- 
dent for engineering, feels very 
strongly, he told me, that at least 
half of these low-antimony batteries 
will fail within 24 months unless wa- 
ter is added. “If they are main- 
tained,” he adds, they should aver- 
age about 42 months—“just like con- 
ventional batteries.” 

Other companies however, and 
major marketers such as Sears and 
Wards, put the figures much high- 
er and back them up with warran- 
ties. 


Which battery should you buy? 


On present evidence, lead-cal- 
cium probably should be your first 
choice as a replacement battery 
for a car you expect to keep for 
more than a couple of years. But 
that brings up a problem. How do 
you tell which battery type you're 
getting for how much? The truth 
is that you may not be able to 
tell. 

If the literature on the label 
isn't specific or comprehensive, your 
best clue is to look for filler caps. 
It's not a certain guide (some lead- 
calcium batteries czn be uncapped 
for testing and the addition of wa- 
ter) but a sealed top does give a 
clue that the battery is lead-cal- 
cium. 

Don't get confused, in this ex- 
amination, between filler caps and 
vent plugs. Antimony-free batter- 
ies all have little openings through 
which gases can escape. In other 
respects, however, you shouldn't 
see much that's different, Lead- 
calcium batteries all have standard 
top or side terminals by which they 
can be connected—and charged or 
jumped—just like the conventional 
ones. 

So you don't have to go back to 
school to learn how to love or live 
with a maintenance-free battery. 
Aside from the fact that you can't 
—or shouldn't have to—add water, 
you select and use it just like any 
other battery. 
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New ideas to help you do 
more with the produets you 
have around the house. 


CORNER 


p----7-7-7-7-7-7-7-------- 


SEALT use cenune PLASTIC WOOD TO 


FILL IN AROUND WINDOWS AND PIPE HOLES TO KEEP 
OUT INSECTS, HEAT, DUST, RAIN, SNOW AND COLD AIR. 


IPLTABLEC nossvisrs FIND VERSATILE 
PLASTIC WOODS PUTTY- LIKE CONSISTENCY IDEAL 
FOR MAKING WOODEN JEWELRY, COLLAGES AND 
WOOD SCULPTURES... BUILDING MODEL 
RAILROADS PLANES & SHIPS 


SCREWS, HINGES AND LATCHES, TOO. TRY IT! 
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225 YD. RANGE 


Trumark 
Wrist-Rocket 
at dealers or order direct SAO porre peta 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY $1.50 
TRUMARK WRIST-ROCKET: P.O.BOX 1517, BOULDER,CO. 80306 


| Skil, Millers Falls, Wellsaw, 

| Helios, Speedy Sprayers, Plumb, Kennedy, Huot, 
Rockweil, Channellock, Crescent, Vise-Grip, Rid- 
gid, Unimat, Audel Books, Nicholson, General, 

| Indestro, Xacto, Wiss, Pony Clamps, Wen, and 
many other Nationally Advertised’ brands of 

| Tools & Supplies. We ship Coast to Coast ot 

| prices hard to beat, Send $1.00 for our big 1 

| Page tool catalog today. 


l SILVO HARDWARE CO. 
107 Walnut St., Dept. PS-6, Phila., Pa. 19106 


sol Router/Shoper 
Ideal for shaping 

and jointing small ma- 
terials that are normally 
difficult to handle. Build 


picture fromes, ploques, | 


or easily add a decorative 
touch to mouldings. Fea- 
tures miter gauge for safe 


cutting at any angle. Ac- | 
cepts most router Ski] 


B&D, Stonley or Rockwell 


— Add $2.50 for shipping — Reg. $17.95 
71025-537 P—7 lbs. Special—$1 


fou "M OPENER mue 


7 RADIO CONTROLLED from cor transmitter or wall 


switch © SAFETY night ond doy yeor ‘round e SE- 
CURITY door locks tight when closed € CONVENIENCE 
y weather * LIGHTING garage lights 

ing type. wood, 


HOME INSTALLATION in just 2-3 hours € SAVE up to 
50% direct factory purchase and PP or UPS home delivery 
© GUARANTEED one year * FREE brochure. 


HELPMATE Equipment Co., PS-677, Baroda, MI 49101 


Components 


Regular and Long Shaft Battery 


Brass and Plastle Num- 


. Round Markers and Strikes. 

Clock Hardware. 

Hundreds of Items, Quantity Prices. 

—— Send Sde for 40 Page 1977 Catalog. 
NEWPORT ENTERPRISES, IN 
2309 W. Burbank Bivd., Burbank, 


CUT YOUR FUEL BILLS 


Send for 
FREE DISCOUNT CATALOG 
WOOD STOVE CO. 
502 Boonton Ave. 
Boonton, N.J. 07005 


REAL SWITCHBLADE ... COMB! (9 INCHES LONG) 
quss BUTTON 


vg OPEN! 


sur t 


This is a REAL SWITCHBLADE. The blade is a COMBI! 
Ternfic gift item. Novel and practical. Protects comb in 
Pocket Fine tooth comb is great for sideburns and 
mustache toot Satisfaction ıs guaranteed. Complete with 
Lock. Only 4.95 +506 Postage Two for 10.00 Postpaid. 
SEW KNIFE CO. Box 35246 PS Chicago, Il. 60635 


MAKE TRASH VANISH 


BURN IT ON THE SPOT 
Trásh-awaU WiTHOUT ain POLLUTION 


Amazing incinerator burns 
trash on your premises, with 
@ no fuel, no fire hazard, Meets 
tough pollution laws. Simply 
light with a match and turn 
on the power. A high speed 
air stream makes TRASH- 
AWAY a super-charged fur- 
nace. Burns completely, 
without smoke, almost no 
residue. 110 volt. Outdoor 
use. Write for catalog, 
tree trial offer. 


Dept. PS 


LEWIS & CLARK cincinnati 0. 4522s 


CLOCK CO. 
Build this 
authentic 

Reproduction 


Introducing the NEW Bonair Seasled. The most hilarious and excit- 
ing water sport invention in years. Towed behind any boat capable 
of pulling a skier, the seasled takes up to five riders at once, adding 
group fun never before possible. At slow speeds, it's safe for children 
and grandmothers, but at high speeds it provides thrills that even 
expert skiers appreciate. The inflatable design won't injure riders 
and the 50 Ib. package stores in about the same space as a suitcase. 
Introductory quantities are limited, so write today for full details. 


e 
= Suite 22F, 15501 W. 108th St., 
4i Kg, Lenexa, Kan. 66219 Ph. (913) 888-8484 
NAME 
STREET. 


* Do-it-yourself 
pre-cut kit 

* Solid black 
walnut wood 

* West German 
Movement 


Write for FREE 
Brochure 


WOOD WORLD 


P. O. Box 32 - Dept. 30 
Theodore, AL. 36582 
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AMAZING & HARD-TO-FIND BUILD "A WORKING STEAM ENGINE! 


SCIENCE BUYS ! Exact Replica Of Old-Time Single Acting Engine. 
ALTERNATE ENERGY a Mpi Educational And Fun. Control Its Speed! Blow Its Whistle! 


SPACE AGE - HOBBIES i Have the fun of building a steam engine that works. . .that’s an exact 
replica of the old-timers. Then see how it can power erector set as- 

ITHENTIC SCALED WIND MILLS 4 i semblies, and more! See how, in actual operation, it vividly demonstrates 
Real-thing po see wind be 1 many of the fascinating, basic fundamentals of the steam engine, so 

Mirectien, eee silently e £ . important around 1900. This one's a Single Acting Engine (power stroke 

à planter, Me; MN steel; - occurs only when the piston moves in one direction). Your dry-fuel steam 

No. 71,922N.(17" DESK MOD.) . | "m i power plant runs on tap water. You control its speed with the throttle 
4 lo.71 Lu valve. You make its whistle blow. Under adult supervision, this realistic 
and powerful steam engine (with automatic safety valve) will provide countless hours of instructive 
GET SURER ACCURATE WIND DATA enjoyment for mechanically or scientifically minded youngsters. Used in many physics classes, it's fun 
E. e e amond WEE for adults, too. Explicit assembly and operating instructions are included, along with 20 dry-fuel tablets. 

ape MI UT Windspeed i Easily assemble the kit's 35 expertly crafted, precision parts in 2 to 3 hours. Then $. on the 50 


racy for spe and watch the fun. Base is 72" sq.; height, incl. stack, is 8%"; length is 6" 


direction res. E STOCK NO. 72,202N.. . . eer e JUST $2759 


No. 72,315N (Req. 9-Condtr Cable) $359.95 NO. P-42,324N EXTRA DRY-FUEL TABLETS (PKG. OF 20). . . $1.95 Lar 
No. 72,305N (509-Conductor Cable)....$10.95 Ppd. lo | c aa 


AN ULTRA-MINIATURE AM RADIO! SU R PO Oo 
LL EI PER POWER FOR 


(depends on locale). Insert 


earplug (incl) & directional AM 
pini mare plays! uns ab. 100 
on 2 hear. aid batts (incl). Lm Lb E 


ss THAN 1% 02.) 


No. STEN $14.95 Ppd. New Antenna Assist Turns 
NASA-CHOSEN FOR APOLLO/SOYUZ A Tiny Transistor Into A Tiger! 


20X60 binocular (modified) to 
~ view Earth! Big 60 mm objective 
lenses; 173-ft. field of view at 
1000 yds. Relative brightness, 
9.0. Fully coated optics, more! 


This amazing antenna assist has pulled in stations up to 1000 miles away! Just set it beside 

your radio (no wires, clips, grounding) and fine-tune Select-A-Tenna's dial to the same 

frequency— ‘gangbusters"! Terrific for sportsmen, vacationers, shut-ins, radio & electronics 

buffs, Service men & women—anyone who wants to "get" home to a favorite station. Great for 

'Ax8'A"; 47.5 oz) $99.95 Ppd. Clearing weak signals in radio depressed areas, off-coast islands, stations in crowded frequencies, 
hard-to-tune stations way up on the dial. Solid state—no tubes to replace. Uses no 

GIANT MAGNET, LITTLE PRICE! electricity or batteries—works almost forever! Tough, break-resistant plastic case $4995 


Tie a line to -150 Ib.-lift 
HD Ls inp blends with any decor. STOCK NO. 72,095N JUST 


treasure from the sea. 4 cerami ULTRA SELECT-A-TENNA (TUNES OVER 1000 MILES AWAY) 
mpe bat Currently in use on Alaska’s north slope where radio reception is very difficult. 


CERLE 4%’) Has jack input & jack to which you attach 50 ft. of antenna wire (not included). 45, 
No. 42,318N.... $11.95 Ppd. STOCK NO. 72,147 N m 
EDMUND DELUXE WEATHERSTA TION 


v what the weather will be, SAVE 50%! REG.$30.00 VALUE SPY SCOPE 
nt an ox20 MONOCULAR 


ins 3$ NOW *14.95ppd. 


Fantastic bargain in a fine sighting instrument. 

ia obj. itar Top quality 8 X 20mm Spy Scope, a $30 value, is 
E vim Won spat now offered at $14.95! Our special purchase saves 
(wooo CASE INCL.) you 50% ... and you get fully coated optics; 393- 

$3! foot field of view. Weighs just two ounces—stores 
in pocket, purse, glove compartment. Fits in your 
palm, so you can peer into hard-to-see places 
without letting your subject know you're spying. 
Great for bird-watchers and racing fans. Includes 
neck strap, leatherette 342 x 1% x 2" case. Beau- 
tiful brushed metal finish. At this special low price, 
buy two—one for you, one for a gift! 


STOCK NO. 1568N .. JUST $14.95 ppd. 


GIANT FREE COMPLETE AND MAIL COUPON NOW 
164 PG. CATALOG EDMUND SCIEKTIHE CO. 300 Edscorp Bldg., Barrington, 7 
Ta 


w/ 3" al uminized overc 
1/10 mirror for true viewing. 3X 
finder scope to quickly locate 
stars, planets! Incl FRI 
FINDER, bks. onun 


Send me the followini 
Stock No. Quantity Price Ea. 


No. 61,069N (KIT). NDH 
No.71,809N (FULLY ASSEMBLED). $5! EA PG. CATALOG "Ni 


METRIC TRIPLE BEAM BALANCE =a Charge my O American Exp. 
Went cm 2 BankAmericard — Master Chg. 
4000 UNUSUAL BARGAINS Interbank No. Add handling charge $_———1.00 


for wosensts. am E Dec s 
SCHOOLS, INDUSTRY 


No. 71,695N...$59.50 Ppd. elims. parallax err. Expiration Date... Signature. 
30-DAY MONEY-BACK GUAR- 


EDMUND SCIENTIFIC CO. ANTEE. You must be satis- Address — — — — — — ——— — 


" f ci 
C3 300 Edscorp Bldg., Barrington, N.J. 08007 e (609) 547-3488 m 30 days for Toll refund. City, State, Zi 
= America's Greatest Science e Optics e Hobby Center [8- E ra RI Eri, Mesi omnta 
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ina Profitable Sharpening Business. 


of Your Own 


No large investment needed. 

Work the hours you want — Spare time or Full time. You can operate your business 
from your garage or basement and easily earn $8.00 an hour (and more). All of Foley's 
sharpening equipment is easy to operate and requires no special training or experience. 
We'll Help You Start 


No large investment. No Franchise fee. We'll show you how to operate 
a profitable sharpening business of your own. Return coupon for com- 
plete details by mail. There's no obligation. 


Write for FREE BOOKLET 


CALL TOLL FREE 1-800-328-8488 
ANY TIME, DAY OR NIGHT 

-= m m o — — — e € 
ANUFACTURING COMPANY [| 
619-7 Foley Bldg., Minneapolis, Minn. 55418 
Please send FREE booklet on opportunities in sharpening. " 


Name. 


Address. 
City. 


State. Zip. 
PHONE 
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3k SAVE GAS! SAVE on TUNE-UPS! 


MODERNIZE and Bring Your Car “UP-TO-DATE” 
with the MOST EFFICIENT Ignition ever invented! 


3€ The “xR-700 isa COMPLETELY NEW Ignition Sei tt 
f Iker Points and Condensor with a highly 
red” Light.Beam which CONTROLS 
u POWER MODULE, This new 
Patented” Invention produces the HIGHEST ENERGY, Longest 
Duration Spark of ANY Ignition System manufactured TODAY! 


3i CUSTOMERS REPORT: "THE XR-700 MORE THAN PAYS 
FOR ITSELF and KEEPS ON SAVING MONEY with.. 
* INCREASED “GAS MILEAGE” up to 30%! 
K ELIMINATING COSTLY "TUNE-UPSI" 
x IMPROVED ENGINE PERFORMANCE! 
K QUICKER STARTING IN ANY WEATHER! 
+e FASTER ACCELERATION..SMOOTHER RUNNING! 
* PLUGS LAST UP TO 4-TIMES and LONGER!” 
dfe THE XR-700 has NO moviny parts to wear out...never needs. 
ment! Engineered to OUTLAST Your Car... So RELIABLE 
RFECTED,..that we give you a LIFETIME WARRANTY. 
FREE Repair or Replacement” for as long as you OWN the Unit 
even if you change Cars, we will supply the necessary Parts FREE. 


HE FITS ALLENGINES...Domestic or Foreign. 4, 6 or Cylinder 


STAINED | BASEMENT TOILET 


# EASY INSTALLATION... Completely Factory ASSEMBLED! 


Thousands sold at $59.95 
æ NOW...ONLY.. $39% (Cal, Res, 66 Tax) 


THAT'S EVERYTHING... INCLUDING POSTAGE & INSURANCE 


E! ORDER FACTORY DIRECT! 
Send Check or M/O, State Car Make, Year and No. of Cylinders. 


 MASTERCHARGE or BANKAMERICARD Cardholders 
Order by TOLL FREE PHONE (800) 423.6525 Ext. 3 


© CALL or WRITE for FREE BROCHURE 


3k America's Oldest and Largest Manufacturer. 
of Opto-Electronic Ignition Systems. © 


eee! ALLISON automotive co 


1267— PC, East EDNA PL., COVINA, CAL. 91722 


GLASS 
Send 50° for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging. up floors. Clog 
re t, easi! alled. Make 
basement’ into gai 
apartment 


ay 


BIG STARTER KIT 
Only $14.95 ppt 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, S*x10* Fan: 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 27th 
yar Guaranteed 6 months. $115.50 Postpaid while 
ly lasts, Our X1200-watt generator needs no bat- 

toy. Speci price—$105.00 Po: 

VIRDEN PERMA- 
P.0. Box 7160 PS, 2821 Mays, pem Texas 79109 


‘The "THREEPHASER" allows you to operate three 
phase motors % thru 74 horsepower from 220 volt ONLY 


— patented unit built to give many years of 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 465C, Maitland, Fla. 32751 Tel. 305-862-3038 


BUILD YOUR TILLER FROM 
SEMI-KIT AND SAVE $75+ 


You mum assembly costs when you build the 
groundhog, Heald's Semi-Kit Tiller. Just 6 hours with 
Common tools and our easy-step instruction sheet 
and you have a groundhog. Groundhog features 
tough 5 H.P. Techumseh engine or Briggs & Stratton 
with reverse. Efficient oil bath chain drive transmis- 
sion, V-belt clutch protects engine and tines from 
wedged-tine damage. Tilling depth and bar height ad- 
just to 15 points: 3 on handles, 3 on rear wheel, 9 on 
drag stake..Slasher tines (14"D.) till 26", 14" or (with 
option extra tines) 36" swath. Blades bite 9+” deep, 
yet even ladies can handle groundhog. Groundhog 
converts to walking tractor with optional 13" 

lug tread wheels for use with dozer blade or 

draw-bar and cultivator/scarifier or furrow 
opener/hiller attachments. Tiller kit starts at 

$199.95. Send this ad, name, address to: 


Dept PS-76, P.O. Box 1148 [ BP 
Heald, Inc. Benton Harbor, MI 49022. - chain driver tiller Semi-Kit 


Aa Optional 
13” wheels 
convert tiller 
to walking 
tractor 


room, den. 
riva A path. Financing available. 


NEED THREE PHASE POWER 


Single phase power sources. Rugged — heavy duty $9 Ags 


satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available. 


Your own doctor's prescription will be 
filled, or your present lenses duplicated. 
Large selection of the latest fashion frames. All 
types of lenses available. Quality, accuracy, fit 
guaranteed, 


SEND FOR FREE FAMILY CATALOG TODAY! 


PRISM OPTICAL INC. Est. 1959 
Dept.p67, 10992 NW 7th Ave, i, 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS, 


iy, precision, machined metal, classics 
real guns: Will fool expert 
sea ans lnassarbie (hs originals, Spr EE your 


S SO" lued hantfinished parle- DELIVERED. FOLLY 
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 BODYBUILDING 
COURSE 


THE BODYBUILDING SYSTEM THAT GUARANTEES — 


YOU'LL PUT ON INCHES OF POWERFUL 
MUSCLES ON YOUR BODY! 


At last, NEW bodybuilding secrets are now available 
for your use. Finally, after years of experimenting 
we have come up with the fastest muscle building 
system in the world. Our course really works — 
thousands have taken our course and have obtained 
fantastic results. Right in the privacy or your own 
bedroom, you can completely transform your body. 


SEE YOUR MUSCLES GROW DAY BY DAY! 


You can have POWERFUL MUSCLES FAST . . . not by 
years and years of hard work . . . but by simply fol- 
lowing our fascinating system... a system that 
works so fast you can see results from day to day! 
Isn't that the kind of course you want? We abso- 
lutely guarantee results. 


HERE ARE JUST A FEW OF THE LETTERS WE HAVE RECEIVED 


“Wow! I'm making fantastic 
gains, following your new 
method of muscle building. | 
never knew it could be so easy 


to build muscles. a: Jebnénn 


"'In just 3 weeks | have gained 
1'4'' on my arms and 4°’ on 
chest | have also lost 4'* 
off my waist. 
just great!” 


Your course is 
D. Roberts 


all the fat 
changing it 


“I’m transformin 


"| was a skinny weakling off my body an 


when | enrolled, now I’ve into rock-hard muscle. It's 
gained 30 pounds in just 45 amazing | have lost 8'' off 
days. | am truly amazed, i'm my waist. | can actually see 


oing to be dynamite on the 
i B. Abbott 


my muscles growing from day 
TUBE P. Williams 


“I have gained 20 pounds in 
just 30 days and | have gained 
over 6 inches on my chest. | 
find that my power has dou- 
bled. In sports | am a winner 
in everything | do.’ 


acl 


B. Daniels 


"'| have gained 5°’ on my arms 
and 12" on my chest, while 
losing 3°* off my waist. | have 
tripled my power and speed. 
Thanks for what you have done 


d 
tors M. Robinson 


my 


MORRIE MITCHELL GAINED 65 POUNDS OF MUSCLE WHILE 
FOLLOWING OUR ‘REVOLUTIONARY NEW METHODS’ ON 
BODYBUILDING. 


TAKE YOUR CHOICE! You Can DoThis... 


* DOUBLE OR TRIPLE YOUR STRENGTH in record 
time! |t wouldn't take long before you can per- 
form feats of strength. 


9 2 SKINNY? > 
AD Boh MUSCLES WILL - 
et y d APPEAR ... 
I \ ^N ALMOST LIKE A 
/ / MAGIC! Í 
f \ | ) 
Lf V s. citis 
FAT? your NEW 
FAT WILL MUSCLES WILL 
DISAPPEAR — FEEL LIKE 
REPLACED BY Y t 
MUSCLES! p NAMITE! 
amos 
X , Dept SC-2 
I Detroit, Mich. 48240 
I Shoot the ‘works’ to me free! Rush me all l 
that free muscle-building information, so that l 
| | can add inches of powerful muscles — all in 
i" privacy of my home. « l 
I (Please print) G I 
I Name Age | 
| Address i 
l City. State Zip l 
l MAIL THIS COUPON TODAY l 
ILD———————————————— 


BEST BUY! 


EASY-TO-ASSEMBLE KIT 


o a 55:0 B. 


4 FOOT DIAM. ADJUSTS TO FLOOR-TO-FLOOR HTS. OF 81/4" TO 9'& 
OTHER DIAMS. FROM 3'6" TO 6’ AT COMPARABLE SAVINGS. 

People who've looked everywhere tell us there isn’t another spiral stair 
around that touches our combination of price and quality of materials and 
workmanship. We believe it! 

CALL OR WRITE FOR FREE BROCHURE 


Use "STRATE-CUT" Cutting Guide with 
any portable circular saw, jig saw or router. 
Extends to 8'6", reduces to 51" for short 
cuts and portability. Clamps to paneling, 
doors and other long work. Make preci- 
sion 90?cuts, tapers, angles, etc. Two 51 
Aluminum sections, connector, clamps, 
directions, only $17.95 pp. Send check or 
MO to R.A.K. PRODUCTS, Dept. S-10, 
Box 23426, Milw. WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax 
SOLD ONLY BY MAIL. ONLY IN USA 


THE IRON SHOP 


MANUFACTURERS 


Turn your tar into GAS MISER by by- | 12" FLY TRAP 


passing pollution devices. Procedures are " INDOOR — OUTDOOR 
easy, quickly REVERSIBLE, and you E $ 4 Šopost. NO-POISONS OR SPRAYS 
need no mechanical skill. Best of all, Catches Hundreds of Flies! 


n P Y 
ONLY YOU WILL KNOW IT HAS BEEN Sor more $4.25 ea, plus 82 00 post FOR SPEEDIER DELIVER 


DONE! For free details, write POSCO AS- “sy Send check or money order only to. PLEASE USE YOUR 
SOCIATES, Dept. 2GS2, 453 W. 256 St., River- ! HARMONY SPECIALTIES 
dale, NY 10471. DEPT.PS0 P.O. BOX 11328, PHOENIX, ARIZ ZIP CODE 


SWITCHBLADE COMB only 2.95 Dr “a Yt r 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 


Ecce | Own Water Well 
FREE 50..100...200 Feet Deep. 
SAVE HUNDREDS OF DOLLARS! 


COLOR CATALOG You can tap the vast, unlimited supply of good, clean, pure water 
beneath the surface of your property and have all the water you need for 
Build Your Own 2€ per day. 
Grandfather Clock What makes this possible is a remarkable invention called the Hydra- 
starting under Drill. Amazingly, it is almost as casy and inexpensive to operate as a 
$ power lawn mower. In the last 10 years, thousands of people all over the 
200 world have drilled water wells with a Hydra- 
(Including West Drill. 
German Movement) If you want to know more about this won- 
* Do-It-Yourself derful way to drill your own water well and 
Case Kits, parts have a lifetime supply of chemical-free water 
Eod 5; ” Black for just pennies per day, then do yourself a 
a favor. Send just $1 for our big, fully-illustrated 
information package including complete in- 
structions on "How To Drill For Water." The 
information package will be rushed to you by 
return First Class mail. Satisfaction guaranteed 
or your $1 back! 


[-——-—- CLIP COUPON AND MAIL TODAY! 
| Deeprock Mfg. Co. Dept. PS67 
| Opelika, Alabama 36801 


| Enclosed is $1.00. . . Please send me the illustrated informa- 
tion package including complete instructions on “HOW TO 
] DRILL FOR WATER 


Walnut, Cherry, 
Mahogany, Oak 
Solid Brass 
Movements, Dials 
Finished Clocks 
Direct Factory 


WRITE FOR FREE COLOR CATALOG 


EMPEROR 
CLOCK COMPANY 


Dept. 934, Fairhope, Ala 36532 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
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MICRO MINI MIKE™ 
WIRELESS MICROPHONE 
rl males sod state, self-contain- Wi 


For a copy of SMI's 
color catalog of Easy Furniture 
Kits enclose 50 cents (to cover * 
postage/handling) along with s 
your name and address. 
AMERICANA TRUNKS 
CURIO CABINETS 
GRANDFATHER CLOCKS 
HALL TREES 
GUN CABINET 


T. V. CADDY 


Southern Mobile Industries, Inc. 
P. O. Box RUE Dept. 174 
Bay Minette, Alab: 


CREDETI 


CHECK IT OUT! 


There are more opportunities, 
products and services offered 
in the ‘‘Classified Opportunity 
Mart," immediately following 
this section. You may find just 
what you've been looking for. 


OAK PARQUET 
FLOORING 99c7 


(about 286 per tile, plus shipping) 


P 
‘This handsome prefinished antique grade oak 


parquet flooring (has natural and milling characteristics) is 
perfect for doing it yourself or having it installed locally. 
Available in natural oak, dark oak, or walnut — with a four 
coat finish to resist all wear. Matching prefinished quarter- 
round for edging (20€ per lineal ft.) and threshold reducers 
tapering from 5," to X" (39" pe. $1.10, 78” pe. $3.40). Also, 
enr special polyvinyl acetate adhesive for installing over wood 
or concrete subfloors, $10 gal. (covers 70 sa. ft). 

To order your flooring, write or call Texas 
Wood Floor Covering (information below). For a brochure on 
very type & pattern of wood floor available send $1 to cover 
postage and handling. 


TEXAS WOOD 
FLOOR COVERING 


905 San Pedro Ave. 
San Antonio, Texas 
(512) 225-2844 


JUNE 1977 
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INSTANT WHIPPING-ACTION POWER TOOL 


L SPACE AGE STEEL 

ALLOY FINGERS 

2F0R$2295 FINE OR COARSE STYLE 

Removes rust and paint from anything without clogging 

Eliminates expensive solvents anc dangerous chemical 

paint removers, Patented principle lets you do the job fast, 

Sale and cheaper with no etort. Not a toy but a solid steel 
Quality toot, Lasts a lifetime with hundreds of uses. 


— FURNITURE — When used as directed 
WW A leaves satin smooth finish ready for paint or 


stain, No sanding. Won't raise grain like 
liquids. 

HOMES — Does all big jobs quick and easy. 
Cleans masonry and swimming pools as 
well 

AUTOS — Removes rust and paint from 
metal like magic. 

BOATS — Strips rust, paint and barnacles 
from wood, metal, even fiberglass without 
effort 

HUNDREDS OF OTHER USES 


KANDEL ENT. P.0.B, 6504, Flushing, NY 11365 


PLEASERUSH.. ROTOSTRIPPERS C) COARSE FOR BIG JOBS 
@ $12.75 EA, TWO FOR $2235. O FINE FOR FURNITURE 
ADD 1. HANDLING FOR EACH. O BANKAMERICARO 


IENCLOSES ———— CHARGE... D MASTER CHARGE 
CARDNO — EXP. DATE 

NAME —— 

ADDRESS. - 

em STATE ze. 


SORRY NOCODS. ADDAPPLICABLESALESTAX 


emen oa eae 


= 
ATLAS 6” SCREW-CUTTING LATHE 


Tool of 1001 uses — turning, boring, threading, 
milling, working metal, wood or plastics. Has 

8 spindle speeds. Has 6" swing over bed, 6” 
swing over saddle wings, 191%" between centers. 
Overall measures 11" high x 17/2" deep x 

34” long. Mounting dimensions are 434" wide x 
2715/16" long. 

Includes reversible power longitudinal feed. 
Graduated compound rest. Tool post, ring and 
rocker. Change gears. Threading dial. V-belt drive. 
Motor pulley, 5/8" bore. Two 60° lathe centers. 


4-jaw chuck, 4" diam. 7 high-speed 
boring and turning tools. 

ipu) $554 NOW omy 1 $295 
MAILT TO) ATLAS PRESS ‘COMPANY, De Dept. 
2019 N. Pitcher, Kalamazoo, MI 49007 
Please send me the Atlas 6" Screw-Cutting Lathe. 
Enclosed is my check or money order tor $315. 
(Includes shipping) or, charge my order to: 
C BankAmericard C Master Charge* 
Acct. # Exp. Date 
* Indicate 4 numbers above your name here 


Name 


Address 


üy State Zp 
O Send FREE Catalog of other Atlas Tool: 


[ 
| 
! 
! 
! 
Same | 
| 
! 
! 
J 


Mallor 


preakerl 


Saas 
AMERICAN 
aa 


AUTO ACCESSORIES 


* For nearly all 4. 6 & B cyl engines * Simple to install with common tools 
* 50.000 miles between tune-ups 
* 2 to 3 times longer spark plug life * Guaranteed for two years 
* Better overall performance longer © Reliable magnetic pick-up 


These new MALLORY BREAKERLESS ELECTRONIC 
IGNITIONS are designed to replace the standard Kettering 
points and condenser in nearly all pre-1975 domestic (model 
540) and virtually all import cars (model 550). A magnetic 
Coil pick-up senses the rotation and position of the distributor 
cam. Each time a cam lobe passes the pick-up, a signal is 
generated telling the control module to open the electronic 
Switch output. The coil primary voltage rises to as high as 
400 Volts in a very short time, similar to a CDI system. The 
dwell is controlled by the dwell computer in the module to 
maintain a high output voltage regardless of engine RPM. 


ORDER NOW!!! Use your check, money order or Bank- 
Americard/Master Charge (specify card # & expiration date). 
Specify make and year of engine. Add $1.00 for postage and 
handling. California residents add 62% sales tax. 


first in ignitions 
for over 50 years 
now offers the best 


ess ignition 


only $ 39.95 


* Ideal for cars, trucks, RVs and boats 


10050 N. Wolfe Rd., Dept. 270/2A06 
Cupertino, California 95014 


DO-IT-YOURSELF 


MINI-DOZER for landscaping, gar- 
dening, mowing. 7 to 16 hp 
Over 30 attachments. Unique, 

popular, easily assembled 
kit. Factory direct 
y savings. Odd 


job and resale 
opportunities are 
great. Send now, to. 


STRUCK KIT, Dept. PS67, Cedarburg, Wis. 53012 
$ C Catalog showing dozer kit construction & uses 


1 

1 C Complete Plans for fabricating dozer tractor 
| from local materials — $6 (refunded on any 
IH purchase). 

1 Name 
1 Address 
i City, Sti 


—PHÀ Y 


Zip 


Let Belsaw prove YOU can 
Earn Up To 


FULLTIME 


You risk nothing by accepting 
On our Fee Here ede hon cas à 
30-DAY dx S o 
wmm iod 
Sharpening uu 
cc 
Vious experience needed. Our 
famous Sharp-All and show < ze 
Pet nui get vou up to 
make $200, 


month CASH EE Saws 
Knives, Scissor 
‘Tools 


all cutting oc 


Send it all the m 


elp you grow, 
Il finance you. 


Prepare For The Next 
Cold Winter and 
Save 40% on Fuel Bills! 


SOLAR-HEAT 
YOUR HOME 


NEW BOOK 
“Official Government Guide to Inex- 
pensive Solar Heating Your Home” 


Illustrated! Every step explained! 
yourself! Be ready next winter. 
book today — no risk. 
50d postage and har 
30 days if not satisfied. 
add 4% sales tax.) 


PAY DAY PRESS 
8208 E. Vista Drive 
Scottsdale, AZ 85253 


Do it 
Order the 
Send $9.95 plus 
ing. Money back in 
Arizona residents 


BUILD YOUR OWN 
TRAVEL TRAILER 


CAMT 


© Hunting 
© Fishing 

€ Camping 
© Sleeps 4 
€ Guaranteed 


For the first time — a fiberglass Do-It-Yourself 
Kit! No welding. Scamp kit includes all parts 
you need and fully-illustrated step-by-step as- 
sembly manual. Scamp can be completed in 60 
hours with minimum tools. Also available ready 
to hitch-up-and-go. 


Write SCAMP Industries, Inc., Dept. PS-6 
5651 Manitou Rd., Tonka Bay, MN 55331 for 
beautiful 12-pg. full color catalog. Please en- 
close $2.00 for postage and handling. 


PORTABLE STEAM CLEANER 


“Steam in 60 Seconds” 


CLEAN— 


fire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 
water pressure. 

WEDCO MFG., INC., Dept. S-6, 
Box D, Jackson, Wyoming 83001 


Free H 
DEPT. PB71, 1011 PLEASANT VALLEY ROAD 
SWEET HOME, ORE. 97386 


STOP WASTING FOOD, Time, Energy, Money 


SAVE! MAKEBREA 


baby foods, bland 


The one that throws 
NOTHING away! 


Now is the time to start saving money 
and the nutrition in your food 

Use patented “impact” method — 
not old separation "throw-away'" 
method. U. S. Dept. Agriculture 
handbook says: 


extracted — peel and, 

juice only* everything 
Lemons (vit. C) 90mg. 346mg. 
Oranges (vit. C)°° 109mg. 319 mg. 
**Fresh, ripe Col. Valencias — "per pound 
Now you can get up to the nutrients 
shown above the VITA MIX* way) 


("Peel and everything!" is the VITA MIX® way) 


SUPER 3600 


STAINLESS STEEL 
VITA MIX« 
BREADMAKER 


The easy way to make home made 
bread — not only fresh-baked but 
n with pre- 
in oils retained 
for that yummy "3-minute fresh" 
flavor. 
Only VITA-MIX9 IMPACT 
grain, mix and ki 
bread all in on 
minute operation. 
No need for old fashioned, over- 
sized bowls, kettles, dough hooks 
or stone grinders that clutter your 
kitchen and take so much time. 
* 3 minutes for us 
5 minutes for you if you are new at it 


CHECK THESE FEATURES 


jets, purees, party drinks, chopped 


"3600" Vita Mix® makes them all INSTANTLY . . 


Total Juices", hot soups, all grain 
cereals, flour, instant dinners, salads, 
hamburgers, cakes, peanut butter, 
, freeze “ice cream." 


SIMPLE AS ONE, TWO, THREE... 


1. MERELY PUT FOOD IN 
PATENTED "SPLASH GUARD 
ACTION DOME"® 


Always wide open, Safe for hot 
liquids! Your "3600" juices, 
freezes, cooks boiling soup, 
porridge, pudding, etc. in a 
never-ending stream as long 
as you continue to add food 
through the wide open top. 

.. FLIP THE FULL IMPACT LEVER 
to activitate patented, revers- 
ing motor. Hammer blades 
smash into foods — as they 
revolve and reverse — up to 
1,000 times harder than any 
one-way appliance. 

3. OPEN THE PATENTED 
PRESSURIZED SPIGOT — 
serve Total Juice? “ ice cream", 
hot soup — over 800 recipes 
— by dish, glass or by gallons. 
No lifting, pouring or lid han- 
dling. Continuous usage for the 
first time — right at the table. 
Large or small quantities. 


N 


TOTAL JUICES! 
COOKS! FREEZES! 
Free Recipe 
Book 


— Phone (216) 235-1 wu In outside Ohio 


C] FULL 5 YEAR PARTS REPLACEMENT | call TOLL FREE 800-32 
C] U.S. MADE, NATION-WIDE SERVICE | — We will RUSH TO YOU A GIANT FOLDER na complete, ex- 
C] SELF CLEANING | clusive details . . . where to buy... SPECIAL PRICE. 
a enc ‘SUPER POWERED | SPEED IS IMPORTANT — supplies are limited. 
rders fill ict, first- i 
C] SAVE FOOD, TIME, MONEY—NOW! | Pe Cour moe a c EO Basis 
5 uenn, - erp QUALITY | VITA MIXO Corporation: ^3600" Division, Dept. PS-& 
em it 
26 ee BLADE Tie E S nig, T 5 Usher Road, Cleveland, Ohio 44138 
stainless steel concussion chamber ' | NAME TEL. NO. 
C] SAFEST STAINLESS STEEL I 
CONSTRUCTION i ADDRESS 
C NO OTHER APPLIANCE HAS 
VITA MIX@ FEATURES. p Sm STATE ZIP 
192 | POPULAR SCIENCE 


SPORTY LITTLE BIRD 


Lowest cost flying, most > 
fun. Holds world's records. 
Park in garage, fly when you 
like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world's most 
popular homebuilt 


[TT] BENSEN AIRCRAFT CORP., Dept. PS-67 
[1] ^0. Box 31047, Raleigh, N.C. 27612 
NAME 
NOW fois 


CHANGE NICKELS INTO DIMES 


Amazing! Brass cover is placed over 
4 nickels, cover is removed and 
four dimes are discovered. The 
nickels have vanished. Allcan — \ 
be examined. No Skill required! -ò z^ 
Giant Magic Catalog $1.00 & E 
FREE with order. RUSH $2.00 to 

J&N Products, Box 1936-2 


New York, NY 10017 


NOTICE: RECORD RATERS WANTED 
(No experience required) Each month you will 
receive nationally released albums to rate. THERE 
IS NO EXTRA CHARGE for the LP's you receive. 
You pay a small membership fee which covers all 
costs of the LP's. We pay postage. In return for your 
opinion, build your LP collection. "First come basis.” 
For application write: EARS, DEPT. PS Box 10245, 
5521 Center St., Milwaukee, WI 53210. 


ets, announcements, 
rds, gre 


ing. sympathy, 


E Print For Profit 
gh S 


Yirom factory. Easy rules sent 

We supply eve Send 25e 
for catalog. KELSEY PRESSES. 
77- 


Meriden, Conn. 06450 


for VW. Fun, Easy to Build. 


UNIQUE SPORTS CAR KIT L 


Dealerships am 5 917. 

Available Enterprises Inc. 
= Dept. PS677 
= as 690 E. 3rd St. 


- 2 Cokato, MN; 
ze 55321, 


KNUCKLE BUCKLE 
Practical, Functional, Funkie! 
GREAT GIFT! 


POW!—The most novel buckle ever made. 
Expertly hand cast metal buckle. BRASS 
PLATED! Fits all standard belts. For novelty 
Purpose only. Not intended for any other 
uses. Only 4.95 plus 50 post and handling. 
Special 2 for 10.00 Postpaid. 


S & W KNIFE CO. Box 35246 PS — Chicag 


RICKA DUO-WHEEL 
ADAPTERS AND FIBERGLASS 
FENDERS GIVE YOU. 


e Increased 
traction 

‘© Longer tire lite 

æ Greater dual 
operating safety 

* Increased 
load-carrying 
capacity 

© Splatter 


protection 


© Sway control 
Easy to install in 10 minutes with regular rim wrench. 
Just cut wheel clearance. paint fender and bolt. No 
costly body work. Fit most mini-pickups, Yz, % and 1 ton 
trucks. Ricka Duo-Wheel Adapters transfer load from 
outer wheel to hub. No damage to wheel bearings or 
axles. Own the “grabber. 
Write RICKA MFG. DEPT - RPS-6, 
Pequot Lakes, MN. 56472 for illustrated brochure. 
Nam. 
Address 
City 
Phone 


c —= 
CHICAGO TECHNICAL COLLEGE 


2000 So. Michigan Ave., Chicago, IIl. 60616 


FREE BLUEPRINTS 
and PLAN READING LESSON 


‘ 
1 
1 
|. Please mail me a Free Trial Lesson, Blueprints 
i 
1 
1 


Beginners, craftsmen, even foremen and super- 
intendents, have sent for these free blueprints 
and trial lesson in Plan Reading as a means of 


trying out Chi "Tech's home-study Builders 
training. Learn how you can master Plan Read- 


i -Estimating—and the practical details of 
types of construction in your spare time at 


home. Mail coupon below today—see how you, 
too can prepare for a better job—higher income, 


or start your own contracting business. 


CHICAGO TECHNICAL COLLEGE. 
Dept. PS-67, “2000 S. Michigan Ave., 
Chicago, 111.60616 


and Builders Catalog. | understand there is no 
obligation—no salesman will call. 


NAME ———— e ME 
ADDERE — ——— 


CITY. STATE Zi Pm 


raed Light delared Light 
Enter r 


The Megaspark Breakerless Ignition unit outperforms 
all others. It is totally maintenance-free & manufac- 
tured to such high standards, every unit has a 
LIFETIME WARRANTY. Free Repair Or Replace- 
ment For As Long As YOU Own The Unit! 


You can use your standard coil or order a Mallory 
Voltmaster Mark II at our special discount price 
(see below). 


You get extremely accurate timing & consistent 
triggering at any RPM. Utilizing the finest U.S. parts, 
this solid state, optically-triggered system is rugged 
and reliable. NO moving parts to wear out or adjust. 
Extended dwell means increased coil saturation, 
resulting in longer duration, more intense spark that 
actually helps eliminate misfire & keeps plugs cleaner. 
Squeezes more performance & mileage from every 
drop of fuel. Fires at four volts so cold- or wet- 
weather starting is never a problem. The High Power 


C) MEGASPARK 500 at $64.50 


X Pulse [ Monolith 
riv) [P Sapa M Dwiagon Hp) ipie 
HERE'S [n1 Mm |} 
LEN 
HOW IT cm CINES 
WORKS! L Tramini and” P Shred Outpt 
l Se -NuE S 
amt err ue Pete] 
n uan 


“IGNITION SYSTEMS INC. 2547 6th St, Berkeley, CA 94710, (415) 845-3584 — 


Enclosed is my check C ; money order (1; in the amount indicated. Please RUSH — Satisfaction Guaranteed. 


GET MAXIMUM PERFORMANCE CONTINUOUSLY 
FROM ANY CAR WITH THE REVOLUTIONARY 


Ignition 
difference 
+. OF your money back! 


model for 
iency 


EL 500 Hig! 
MODEL Soo dd 
Delivers 2096 m' 
MODEL 400 
Standard o, f 
model exceeds fi 
requirements Cy 
of all cars 


©1976 - ISI 


Darlington Amplifier provides cool operation & 
extra fast rise time. 


MEGASPARK PAYS FOR ITSELF QUICKLY 
You'll be amazed at the difference when you install 
a Megaspark unit on your car. While it's hard to 
believe that this simple-to-install unit can mean so 
much added performance plus greater economy and 
reliability, the secret is in the greatly increased spark 
duration and cylinder-to-cylinder timing accuracy 
NO other type of system can deliver. Spark is 10 to 20 
times longer than even the best CDs — a must for to- 
day's lean burning engines. But you don't have to take 
our word for it. Follow Detroit's lead and get rid of 
old-fashioned points now. Install the Megaspark and 
prove to yourself that it works or your money back. 


800-648-4711 Ext. 22 


am 


l C] SEND FREE ILLUS- IMPORTANT: I 

| — 8 vesaspAnk 400 at $48.50 TRATED BROCHURE Indicate make and model of [| 
car, numberof cylinders, 

I C] MEGASPARK 300 at $34.50 Capen antongedspccenent, | 
C) VOLTMASTER Mark lI Coil at $19.95 [O MASTER CHARGE if known. 

|| Asa 51.00 toc Postage and insurance: C] BANKAMERICARD mamam CAR I 

I California residents add sales tax: LT [| 

TOTAL: 
l oc Card No. l 
Į Avoness Exp. Date [| 


STATE zP. 


T — ————M eS Se 


BUILD YOUR OWN 
CHEEP HEAT 


... PRACTICAL SOLUTION 
TO RISING FUEL COSTS!! 


REDUCE HEATING BILLS 


Assemble your own “cheep” heating system with this 
do-it-yourself kit by Cheep Heat... and reduce 
heating costs too, Cheep Heat turns your fire- 
place into a useful heating unit. Takes in cool room 
air, blows out warm air through your fireplace. Burn 
any solid fuel (paper, coal, wood, etc.). Only operating 
cost is electricity, same as one 150 watt light bulb. In- 
stall easily yourself. Just slide and plug in. Beautiful 
looking. Fits all fireplac 
ee ——— PP 


CHEEP HEAT 
Write Cheep Heat, Dept. PS-6, 5651 Manitou Rd., 
Tonka Bay, MN 55331 for free illustrated brochure. 


NAME AGE. 
ADDRESS. 

CITY. STATE — —7p.— 
PHONE BUS. HOME... 


em m m n n m n n ps n a € n nnd 


——M MÀ uà Ss 
a 


SE money COMING: ‘etrement 
fobs 


Make 
51252 an hour 


Start your own : 
money making business! 2%: 


YOU Can Do It Too! 


al KENN 


FREE 
BOOKLET! 


for good 
i90. SEND FOR EXCITING TACTS- e Ovlitin? 


Lees Fulltime business of 


WORISK BELSAW STITUTE 
3 TRIAL! —118H Field Bldg 
RUSH coupon! wmm Kansas City, MO. 64111 
There is NO OBLIGATION and NO SALESMAN Will er! 
IFREEI BELSAW INSTITUTE 
r€) 18H Field Bldg. Kansas City, Mo. 64111 i 
| Please rush FREE Book "Keys to your Future.” 


IT'S HERE! +. 


TRUSTAN 7 
RUST 
CONVERTER 


Rust Elimination Without 
Scraping or Sanding 


Why in today's economy should you let rust eat 
your money away. Why watch your car, tools, sheds, 
etc., rot away forcing replacement. 


It can be stopped with the revolutionary new 
chemical treatment ''Trustan 7" convertor and pro- 
tector. 


This is not a dangerous acid or a coverup, but a 


newly developed and patented product that elimi- 
nates existing rust with a simple brush application. 
All you do is apply ‘‘Trustan 7”, overnight it breaks 
down the rust at the atomic level stopping it dead 
while establishing a shield impervious to air and 
moisture. Unlike other products the elimination is 
visible because when conversion occurs the red 
rust is changed to blue/black. 

The surface can then be painted with paint of your 
Choice and the manufacturer guarantees to refund 
full purchase price if rust breaks out within two 
years. 

Order today and stop watching rust eat a hole in 
your pocket. 

7 or. container will eliminate 50 square feet of 
Tust. Send $4.25 (includes postage and handling) 
to: 


TRUSTAN, INC. 
Dept. PS-10—P.0. Box 5204 
Ironbound Station, 
Newark, N.J. 07105 


A BUSINESS OF YOUR OWN 


REPAIR HYDRAULIC JACKS 

Earn while you learn at home. Millions of 
jacks in gas stations, trucking firms, etc. 
need servicing. We show you HOW. Start 
spare time in your basement or garage. 
Big opportunity for mechanics. 


... LEARN AT HOME 


Unique Sweazey System develops your 
watch repair skills step by step at 
home in spare time, No previous ex- 
perience needed. Low tuition. Free 
sample les: 


CHICAGO SCHOOL OF WATCHMAKING 
Dept. 467, Fox River Grove, Illinois 60021 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames. 
tough hills. Be independent. Shop when you 
want. Fits all Bikes, Adult Trikes. Installs 
in minutes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 
Send for FREE illustrated booklet. 

e id GENERAL ENGINES CO. , 
NY 5413 Mantua Blvd., Sewell, N.J. 08080 


RIMAC 


SPECIAL PURPOSE 


TOOL CATALOG 
Send $1 handling/fast delivery 


RIMAC * Dumont, N.J. 07628 


®PIONEER 
CTF-9191 


269° 
STEREO CASSETTE DECK with 
Dolby Noise Reduction System 


Our 21st Year 


UNTS ov — 
DONA LLY ADVERTISED 


«Turntables» AmplifierseCartridges 
*Tape Recorders*Speakers 
«Receivers 


GB SEND 25¢ 
FOR YOUR CATALOG 


FEATURING THOUSANDS 
OF COMPONENTS AT 
SPECIAL LOW DISCOUNT 
PRICES. 


460 CENTRAL AVENUE East Orange, New Jersey 07018 


Dept. P. 
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(201) 673-0600 


PROFESSIONAL 
DISCOUNTS 


Texas Instruments 
electronic colculotor 


Money Mgr. 
Pc AI Libraries Available 
Combo Sales... $322.00 Ask for TI Digital Watches! 
Also SCM. Olivetti. National Semiconductor. Casio. Canon. 


Corvus. APF. Sharp. Craig. Sanyo. Record-A-Call. and more. 
All at great prices! 


Programmable Video Game . $1499 

(2000 games possible; 
Cartigges... E 
Aiso Farchit Watches! 


WE WILL BEAT OR MEET ANY COMPETITORS" PRICE IF HE HAS 
MERCHANDISE ON HAND. Ai units shipped in original factory cartons 
with accessories according to manufacturers” specifications. In Cail. 

call (213) 370-0795 or CALL (800) 421-0367 (other than CA). Above 
prices are for cash only Credit card prices may diller. BankAmericard & 
Master Charge accepted on most sales. Send money order. Pers. ck 
(2 wks to clear] In CAadd 6% sales tax. Add $3 50 min. shipping charges. 
WE SHIP AIR on request. Subject to availabilty Send mai orders to DEPT. 


tkenternrises 


a 
FAIRCHILD 
eee rise 


o 


16611 Hawthorne Blvd.. Lawndale. Ca. 90260 
(213) 370-5795 (800) 421-0367 


Get thousands of facts, 
formulas to help you with 
projects like putting ina 


driveway .. . building a 


fireplace ... building a cabin 
= on your boat.. . repairing 
furniture... painting your 
, house . .. weatherproofing a 
fence... getting rust off your 
taxi = tools... and so much more! 


vor & @ as your 
po BE 3 ec 


welcome 
'OR 25¢, you get Formulas, Methods, Tips and Data... a wonderfully 


clear-cut all-purpose how-to-do-it library in a single book. You get 
expert methods, learn how to mix all sorts of practical formulas for wood, 
paint, metal, masonry, plastics, ceramics, cements. You can make these 
formulas at home, in your own kitchen or workshop from easily available 
household chemicals; they'll be as good as anything on the market today 
and considerably cheaper. Learn exactly how to make the best paint re- 
mover for your big redecorating job, the proven permanent sealer for the 
small hole in your car radiator, the instant furniture polish ideal for quick 
touch-ups, the "universal" household cleaner you'll make for less than 
1/10 of what it would cost at your local supermarket...and more. 

Learn the best home remedies to make to remove grease, ink or 
gravy stains from clothing, other textiles. (Get step-by-step directions for 
formulas to remove 58 individual stains! Find tips to make your home fire- 
proof, safer for you and your family. Learn to mix formulas to make fabrics 
and wood flame-resistant. Find out exactly how to make your own fire- 
resistant coatings, to eliminate all possible fire hazards... and more. 

To get an idea of the in-depth coverage you'll find, look at the chapter 
on wood. See exactly how to choose and buy the best wood for your jobs. 
How to mix your own bleach for that wood. How to mix your own stain. 
How to mix your own varnish. How to mix shellac. What formula to mix 
to best repair wood finishes. How to mix and use wood filler. How to mix 
formulas to combat mildew, blue stain, dry rot... easily, effectively, often 
inexpensively . . . And that only scratches the surface. 

Need a wall cleaner, a floor-wax remover, a water softener, a cleaner 
for your car radiator, a detergent for grimy clothes, a good tarnish re- 
mover for your silverware? Use the directions here, the common chemical, 
trisodium phosphate, the proper amounts of water to make each and every 
one of these household musts... inexpensively. Follow Swezey's savvy, 
technical tips, get the very best results on all your home workshop jobs. 
The comprehensive index alone is 42 pages; there are over 75 different 
charts and tables covering a wide range of subjects . . . conversion charts 
+.. Charts on nails, drill sizes, freezing points, chemical elements, sources 
of materials are just a few of those included. 

When you return the postpaid card, you'll become a member of Pop- 
ular Science Book Club, be eligible to buy the best do-it-yourself handy- 
man books published...at the lowest prices anywhere. You'll get to 
choose from brand new books, books guaranteed to save you time and 
money, to answer all your home workshop questions ...even from books 
custom-written to meet the needs of our members. You'll find fabulously 
easy-to-follow how-to-do-it books on a wide variety of subjects... on 
home repairs ahd improvements, on house building, plumbing, wi ] 
woodworking, cars and car repair, electronics, appliance and furniture 
repair, concrete and masonry building, science and technology. All con- 
tain pro pointers, "here's how" pictures to help you do all your jobs 
rapidly and right, from planning to finish. All for only a quarter (plus 
postage and handling). Mail the card today! 


First, you get your copy of Formulas, Methods, Tips and Data (regular 
price: $11.95) for only 25e plus postage and handling. Send no money now. 
We'll bill you after you recei book. 
Then, about every four weeks (15 times a year), you'll receive a bulletin 
scribing the current selection and alternate books available. All at big 
iscounts. 

® if you want the selection only, do nothing. It will be sent to you automatic- 
ally. If you don't want the selection, or want alternate books, or no books, 
just indicate your wishes on the form that comes with the bulletin and return 
it by the date indicated, 

* You need never buy a book if you don't want it. Your only obligation is to 
take two more books within your first year of membership. You may cancel 
any time after that. To retain your. membership benefits, you need take only 
a book a year thereafter. 

® GIANT DISCOUNTS! You save up to 60% on every book offered in the 
Club. Yet virtually every book is identical to the publisher's edition. Same 
Paper, printing, binding, jacket. Same everything except price. What a great 
way to get the most wonderfully easy-to-follow how-to-do-it books on home 
repair and improvement, housebuilding, plumbing, wiring, woodworking, cars 
car repair, electronics, jance and furniture repair, concrete and 
masonry building, science and technology . . . all at the best prices anywhere. 
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Stop spending money needlessly for new 3 
Spark plugs. Here's the answer! "S " New Miracle Trouble Shooter... 
er ` 


poe LE a aloe "No Neutral ».. 
workshop Or Ground « 


AMAZING 
LERS ” 
| TURBO-BL P aL L $7.00 ncc 


spark plug cleaner PROBE voltage tests by light & sound 
CLEANS PLUGS IN SECONDS! (120-480) Makes conventional testers 
Sludge and built-up carbon deposits can 462 Foundrywork for the Amateur ! Seem obsolete Reducestrouble Limited offer 


cost you plenty in plug replacement. shooting from hours to minutes. Use 
Instead, get whistle-clean plugs in just 30 auxiliary probe for continuity. U.S $10.00 off 
seconds. Here's all you do: connect unit to patented. 15 day ree trial, chargeto (nly $29.95 
Mastercharge/BankAmericard less batt.) 


any household outlet, insert plug, press but- 
Call TOLL FREE: (800) 421-8797 


ton, remove plug. Re-gap. 
Satisfy yourself that clean plugs will give 
#5 Gearwheels & Gear Cutting r UNITED ENGINEERING LAB. 
5471 Huntington Dr., Los Angeles, CA 90032 


#3 How to Work Sheetmetal 


#4 Welding & Cutting 


you longer useful spark plug life, better per- 
formance, more mileage. À MONEY BACK 


#6 Secrets of Ships in Bottles 
47 Hardening & Tempering Tools 4 BLANK "DETECTIVE" REVOLVER 


30 days for 
100% refund. 


#8 Micrometers, Slide Gages 


E and Calipers 

DEPT. 87 

Esp dem Please pend. unis 

Check or mone 

Hillside, NJ07205 order fs enclosed. 
BankAmericard (Vis 

ler Charge Expiration dat 


#9 Electroplating for the 
‘Amateur 


#10 Lathe Accessories, How to 
Account No.. " Th 
rien Vnus + Not sold in NY or Calif. 

This 8 sho! revolver looks and feels like a reall 


GIANT 1977 CRAFTSMAN CATALOG, 


E blanks as fast as you can pull the trigger 
Sd pages of tools & books; cock and | | [ronem nne mm 
any order from this ad, or — $1.00 
ST. "or genuine leather holsters Money back guarantee Ti 
Stat Zip. Ó—— OE mol satished. (State age when ordering 1 
lus $1.95 shipping and handling per CALDWELL INDUSTRIES Honor House Dept. $7DN64, Lynbrook, NY 11563 
Unit. N.J. rea dd 5% sales tax. —————— 


609 E. Davis St., P. 0. Box 170 
Luling, Texas 78648 


[| EVERY UNIT FACTORY INSPECTEI 
ma UT REN ERES M mum] 


LE 


SNUB-NOSED 
REVOLVER 


FREE: Targets and 50 reuseable pellets’ 


This hard hitting target pistol looks and feels 
like the famous snub nosed revolver in use 


targets and 50 rounds of reuseable 
Only $3.95 plus 50¢ for postage an 

ling. Your money promptly refunded if 
- You're not completely satisfied. Not sold in 
It's a high performance inflatable boat that takes larger outboards and Honor Norte Dest. 

more weight than comparably sized rigid hull boats with much greater 


stability and safety. PLUS: 
. IT FOLDS Ur AND. INTO T EASY TO MANAGE CARRYING CASES FOR CLOCK LOVER'S 
Y E WITHOUT A TRAILER. 
* IT STORES OUT OF SIGHT WHEN NOT IN USE SO IT WON'T MONOPOLIZE HEADQUARTERS - USA 
YOUR DRIVEWAY, GARAGE OR YARD. 
e IT'S MADE IN THE U. FROM THE MOST ADVANCED AND DURABLE 
MATERIALS COMPLETE BY HAND ASSURING YOU OF UNSURPASSED 
RELIABILITY AND LONG LIFE. 
Send today for Bonair's FREE full color fact kit containing full details 
and prices on Bonair's seven inflatable models for outboard motors 
from 5 to 40 H.P. Bonair Boats, Inc., Suite 22F, 15501 W. 109th St., Lenexa, Kan. 66219 
1 O YES, please rush my free fact kit. | want to know 
1 more about the convenience and pleasure of owning a 
1 low cost Bonair. 
| NAME 
I ADDRESS 


ware for grandfather, grandmother, wall, 
shelf, school and novelty clocks. 

UNIQUE 100 PAGE CATALOG 
Send 50€ today for Clock Catalog 
CRAFT PRODUCTS COMPANY 

Dept. 2 St. Charles, IL 60174 


FREE FACT KIT! CITY 


The SELF-CONTAINED internal projection 
TV that will utilize any trandistor portable TV 
(12" to 19°) 

floor sp; 

and lends its bes 


1 set of LIFESCREEN Il Plans 
1 Portable transistor Color TV (12” to 19") 
1 LIF 

2 LIFESCREEN Front Surface Mirrors: one 


1 EXTRON L 


BUILD YOUR OWN 


THE NEW LIFESCREEN II 


YOU ASKED FOR IT! 
WE HAVE RECEIVED THOUSANDS OF INQUIRIES! 


T Sporting Events Are An Experience As Exciting 
as Being There! 
* Movies Are Seen The Way They Were Meant 
Be Seen? 
* Pong And Other Video Games Are More Exciting 
Than Frer! i 
* Can Be Used With Video Tape 
Playback Equipment? 


YOU REQUESTED PLANS FOR A BIG SCREEN TV THAT WOULD: + FURNITURE É 
bs 5 * WROUGHTHRON, 
utilize any portable T V as an image source — require a minimum of floor space MASONRY 
—be a beautiful piece of furniture. * AUTOS AND BOATS 
z sisi s |NOUNCE THE ORIGINAL 
y FE , [A ANNOUNCE * HUNDREDS 
NOW — EXTRON IS HAPPY TO ANNOUNCE | IFESCREEN | Lo Qm 


The LIFESCREEN 
have the enjoyment and 


The special LIFESCREEN, Ls 


are the same type used by ma 
stc.) THESE PROFESSIONAL COMPONENTS SHOULD NOT BE CONFUSED 


WITH THE CHEAP PLASTIC 


THE MARKET BECAUSE OF THE POPULARITY OF BIG SCREEN TV. 
The EXTRON TV Screen — the same used by the major X 


— is 16 TIMES BRIGI 


PLETE LIFESC 
PACKAGE 


$299 


TUN 


requires only 2 x 4 feet of 
fits neatly against any wall. 
ity to the decor of any room. 


COMPONENT LIST 


CREEN Lens 


x10" and one 144," x 20 

50 Sereen, 32 40/507" Diag, 
PLEASE RUSH ME ONE COMPLETE SET OF LIFLSCRELN I PLANS 
PLEASE RUSH ME ONE COMPLE TL SET OF LIFLSCRLLN It PLANS 

PLEASE ALSO SEND ME THE ITEMS CHECKED BELOW 
LIFESCRLEN LENS. 

L1 LIFESCREEN FRONT SURFACE MIRROR, 8" x 10) 

11 LIFESCREEN FRONT SURFACE MIRROR, 148" x 20 

LJ EXTRON LS $0 SCREEN 32" x 40/50 


COMPLETE LIFESCREEN I PACKAGE 
1) COMPLETE LIFESCREEN II PACKAGE. 


All prices 0.8. factory- Cal residents add 615 sales tax 


TOTAL: $ 


THE NEWLIFESCREEN H 
pad tort 


to pay the $1500 to $4000 that most manufacturers charge for this luxury. 


oM 


THE EVERYTHING GUARANTEE 


Never buy expensive, paint removers again. 
Caustic chemical removers are dangerous i» 
to skin and eyes and highly flammable. 

Works on a patented new principle to do 
the job cheaper, safer and last a lifetime. 
Made of solid steel, not cheap plastic! 
High-speed “whipping action" makes 
paint, rust, scale vanish as if by magic! i 


BOATS, HOUSE SIDING, does all 
big jobs in a fraction of the time. 


STOPS RUST DEAD, strips rusted 
spots down to the bare metal fast! 
Cleans masonry and swimming 
pools effortiessly. 

LIFETIME WARRANTY 


Dott Younlt enthusiast who wishes to 
ment of profesional Big Screen TV — but refuses 


FACTS 


ans and Front Surface mirror supplied by Extron 
ig Sereen TV manufacturers (Sony, Muntr. 


MAGNIFYING IMITATIONS NOW FLOODING 


TER th 
SAFE TO FINE 
FURNITURE when 
used as directed, 
Leaves a satin 
‘smooth finish, 
ready for paint or 
stain, No sanding 
needed (won't raise 
wood grain as 


ally sharp and colorful 
COMPLETE LIFESCREEN I 
Ed PACKAGE 


$269 


The INDEPENDENT projection system. 
ANY SIZE screen 
ne of the mam 
won for ite tremendous cee 
COMPONENT. LIST 
set of LIFESCREEN 1 Plons 
[| Sharp 13" Model 13421 Color TV or 


M TOMOU RS TO BUILD, 
AOL OR ELECTRONIC 
SALIS REQUIRED 

Ti mot inde 


SUPER, ^^. 
VALUE 12 
in America’ 


liqui 
EXTRON GUARANTEES EVERYTHING: THE PROFESSIONAL f, Sonx 15 Mode! KV IS4IR Color TV. | FULL INSTRUCTIONS INCLUDED iquids do). 
QUALITY, ACCURACY OF DESCRIPTION, AVAILABILITY AND| IOS aparan 
PROMPT DELIVERY OF COMPONENTS DESCRIBED IN TRIS AD. |" LF SCREEN Front Surface M RUSH ORDER COUPON == s 
it, after building your LIFESCREEN PROJECTION SYSTEM, vou|/ EXTRON LS 50 Sereen 12207150 
are not satisfied for any reason, return all components to EXTRON, | Diagonal. Roro STRIPPER (Dept. 105E) 
[8831 Sunset Boulevard, West Hollywood, California. for instant] Lancen SCREENS can be ordered 9 Riverside Ave. « Westport, CT 06880 
refund of the purchase price. through EXTRON (67 or 80" Da] | g Please rush. .  ROTO STRIPPERS Order: 
--- ------- @ $12.95 ea, two for $2335. Sorry, CICOARSE for big jobs. 


FINE for furniture, 
BankAmericard 


$9.00 EXTRON LIFESCREENe PROJECTION SYSTEM no CODs. Add $1. handling for each. 
$900 8831 Sunset Boulevard, 


West Hollywood, California 90069 1 enclose $. Charge: H fraster Charge 
eae. Card No 
32000 Adéren. TRUST PRINT ‘Toi 
042090 city State Zip w 
š CARD NAME 
ir em m Men = 
INFO PAK m City tip. 


ADD APPLICABLE SALES TAX 


Make Rubber Stamps for BIG PAY 


Need more money? Earn $60.575 

a week. spare time, at home mak- 

ing rubberstamps for offices, f 

tories, individuals. Hundred 
lundreds of prospects—ev- 
erywhere. Right in your own com 
munity. Turn out special stamps for 
names, addresses, notices, p 
in minutes with table-top machine. We 
‘everything and help fo 


t 


in Danie rate: 
‘will eit 


W 
N 
Rubber Stamp Div., 1512 Jarvis, Dept. R-3-GF, Chicago 60626 | 


f Assemble your own sports car! 
im READ ALL ABOUT THE ANTIQUES, CLASSICS, EXOTICS, etc. AVAILABLE 


* Full size, complete automobile kits * Hundreds to choose from 
* Easy to assemble yourself * Kits from as low as $795 


SEND FOR LATEST BUYERS GUIDE. . . 


Start Your Own " 
Money-Making Business 


Servicing 
Lawn Mowers 


Millions of lawn mowers need regu- 


lar tune-up and sharpening. Foley | 


shows you how to cash in on this 
money-making opportunity. No expe 
rience necessary. Operate your busi- 
ness from your garage, tool shed or 


ya small shop. Work full or spare time 


Earn $12 to $18 An Hour 


Foley's NEW Lawn Mower Repair 
Program shows you how to make 
money at once. All equipment is 
easy to operate. You get everything 
to operate a successful business. 
Receive equipment one day. 
making money the next. 


We finance you 
No Franchise Fee. 
Call Toll-Free 800-328-8488 or Send Coupon 


start 


a —— Á———' 


MINIFACTURING CO. 
619-7M Foley Bldg., Mpls.. MN 55418 


Please rush information about Lawn Mower Service Business 


Name. 


Address 


be-------- 


City 


JUNE 1977 | 199 


The newest. largest, and most complete super catalog of in- 
formation for the kit car enthusiast and “do-it-yourself” auto 
hobbyist. Details and descriptions on all kits - many you never 
knew existed. Every aspect discussed in depth. Hundreds of 
photos. specs, and tech data. Plus a giant section on performance, 
economy. trim. and accessories 


* Chassis Preparation 
e Prices-Comparisons 


| 
| 
* Diagrams-Specs 


© Detailed Descriptions 
* Thousands of Parts 


e Assembly Steps 
e Much More 


p———————À——— 
SEND $5 (postpaid) TO: AUTO LOGIC, Inc. 
$6 Outside U.S. P. O. Box 2073 

SEE Wilmington, DE 19899 

EVERYTHING 


| 
IN ONE I en [| 
[| 
4 


SUPERCATALOG | sé 


E: zp 
mit 


14 Day money Refund it Not Completely Salistied 
moe o e o ae oa o E LL o 


1 AUTOMOBILES 


MOTOR OIL TESTER KIT $4.95 
Information only $1.00. Oil Research / 
Arco Plaza, Box 71024, Los Angele: 
CA 90071 


MY $500 Electrical Car, Patented. 
Good Mechanic with Electrical knowl 
edge; Build for Fun/Profit, Inform: 
tion $3.00. Zuelco, 1320A Dorchester 
Ave. Boston, MA 02122. 

CONVERT your engine to DIESEL 
Operation. Instructions $2. Val. 
35044, Houston, TX 77035 

ELECTRIC Volkswagon 

15.00; Information 
3.00. KAYLORKIT, 1918 Menalto, 
Menlo 5. 

COAT YOUR SENGINE WITH TEFLON® 
With NEW, Exclusive MICRO-LON. Save 
hundreds in fuel and engine wear. Micro-Lon 
impregnates metal with Teflon. Increases 


mi RPM's, compression, horsepower. 
Reduces friction, emissions, temperature, 
wear. (Not another additive.) Un- 


results. EPA certified lab tested. 


One treatment necessary. Order Now! $9.95 
plus $1.00 shipping. 100% Guaranteed. 
ag TIONAL ENERGY SALES, Dept. 3PS 
186 Seaside 


Milford, CT 06460 


DO voun own 
SANDBLASTING 
Nets 


FOR CATALOG SEND 4 


2 AUTO SUPPLIES & 
EQUIPMENT 


CLASS IF rea 


O^PIPSORBUL OSNILSTSYTSUNIVEMA RF T 


CLASSIFIED ADS $3.25 per word, per insertion. Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Additional cap 
words, 75€ per word extra. All cap headline or white 


space, $15.00 per line. 


$205 per 


CLASSIFIED-DISPLAY ADS 
ich, per month. Complete details on request. 


Advertisers using a P.O. Box number must furnish com- 
plete name and street address for our records. 


CLOSING DATE for August issue (on sale July 27) is June 
9. Send classified orders to M.C. Ansbro, Class. Adv. Mgr., 
Popular Science, 380 Madison Avenue, NY, NY 10017. 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog $1.00. Hydraulic 
Jack Packing ‘General 
P.O. Box 3, Staten 


OHM-KILLER paste eliminates cor- 
rosion between battery posts and con- 
nectors. Introductory offer $1.00. 
OHM-KILLER, 18632 Gault, Reseda, 
CA 91335. 


MPG Increased. Bypass pollution 
devices—easily, reversibly! Details 
Free! Posco (GS6A), 453 W256, Riv- 
erdale, NY 10471 


AUTO PARTS FOREIGN OR 

DOMESTIC factory specialists Colt, 
Cricket, English Ford. Lotus, Simca. 
Sunbeam. DISCOUNT PRICES on Nam: 
brands, Save 20% or more on Bap 
Geon Borg - Warner, Delco, Lucas. 
Mupar, Motorcraft, etc. Fast U.P.S. de- 
livery, C.O.D. or bank charge. Whole- 
Retail. WORLD WIDE AUTO 
‘Bensenville, 

(312) 595- 


Sa 


ALTERNATOR;/Generator Rebuild- 
: Hedelund, Box 
, NV 89102. 
PROTECT Your CB RADIO, Sens 
tional Low Cost Burglar Alarm, 10 
YEAR WARRANTY. KCJ'S Gift World, 
476 Glenalby, Tonawanda, NY 1415í 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics. Send 

d Envelope for Current 
ciated Distributors. 401 


SPEED-SETTER 
Spring loaded throttle 
positioner adjusts to 
stop pedal at desired 
setting. Doubles foot 
pressure required to de- 
ress bevond get speed. 
ontrols speed and im- 
proves gas mileage. 
$9.95 postpaid 

OHIO METRICS 
Dept. PS6, P. 0. Box 22 
Warren, 'OH 44482. 


3000W. 115V DC Converter. Guar- 
anteed money back, Completely assem- 
bled ready to install on any alternator 
SERES vehicle $15. Savet Order 
Simple kit form, Screwdriver is only 
needed. $10. No van or car is 
Complete. without ‘one’ Order ‘now! 
Goodnews, "Box 110. Avant, OK 
T4001. 


DRIVE IT LONGER... 

SAVE ON REPAIRS 
with a 
HAYDEN 
OIL 
COOLER 


9 out of 10 transmission & engine fail- 
ures are caused by overheating. With 
a Hayden oil cooler you can stop over- 
heating - drive your car, van, camper, 
motorhome or motorcycle twice as 
long. Write for free booklet. 


TRANS-COOLER, INC. 
Dept. P8/1531 Pomona Rd., Corona, CA 91720 


CRUISE CONTROLL 


INSTALL IT YOURSELF 


INCREASE MILEAGE UP TO 30%. Reduce driv- 
ing fatigue. Control with manual on-off switch, 
setting lever and electro-magnetic brake release 

Heavy-Duty. Adapts to most 12-volt system cars 


and trucks. 

FREE LITERATURE. $29* 
W-4 ENTERPRISES plus$1.45 
handling. 


P.O. 454 Mankato, MN 56001 
—M——— 


3 AUTO TRAILERS & 
CAMPERS 


VOLKSWAGEN Bus conversion to 
Motor Home. Free information. R. Des- 
Jardin, 11424 80th. Ave. N., Seminole, 
FL 3354; 


SAVE! BUILD YOUR OWN RV. It's 
faster and easier than you think with 
GLEN-L KITS — PLANS — FULL 
SIZE PATTERNS. Dozens of models 
include CAMPERS — TRAILERS — 
5TH WHEELS — MOTORHOMES. 
PICKUP COVERS — CAMPING TRAIL- 
ERS. Pictorial instructions es] y 
for amateurs assure factory-like re- 
sults you'll be proud of. VAN CON- 
VERSION PLANS $5.00. Send $1.00 
for illustrated details covering all mod- 
els PLUS RV KITS/EQUIPMENT cat. 
alog. GLEN-L RV's, 9152 PS Rose- 
crans, Bellflower, CA 90706. 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


MOTORIZE Bicycles — Plans! Elec- 
tric $2.00 — Gasoline $2.00 — Both, 
$3.00. Guaranteed. Britt, 956 Spring- 
dale. Atlanta. GA 30306. 


MINI - BIKES. Go-Carts. Engines, 
Clutches. Discount Catalog 25c. Loren- 
co, Danville, IL 61832. 


MINI - BIKE, Lawnmower, Small 
Engine Replacement parts - accessories 
at discount prices. Catalog - $1.00 - 
Refundable. AC Products, P.O. Box 
3413A, Waco, TX 76707. 


to Build PLANS 


GO KART 

MINI BIKE 

THREE WHEELER 
THREE WHEELER A.T.V. 
MINI CAR 


tttfhfPDEURR 
S88588588555 


SAIL BOARD 
PONTOON BOAT 
2 Pe MINI JEEP 
SNOWMOBILE SLEIGH 
TION GO-KART 
RON ARTO, 
DIFFERENTIAL 


$10.00 


MINI VEHICLES PLANS 


Dept. A, 
Chazy, N.Y. 12921 


5 AVIATION 


AIRBOAT, Propeller, Engines, Hubs 
Corvair, V-W Con- 
"ble Airdrives, Cata- 
log $2.00. Banks Maxwell, Box 3301- 
Worth, TX 76105. 


SANGLIDER Weekly: 

50/$12, Box 

"A 90406. 1 

BUILD — Fly — Your Own Com- 
pact Jet Helicopter! Easy, Inexpensive 

Detailed, Plans; Drawings $6.00. Heli- 

Sft, Box Ti53-A, Baltimore, MD 


5A HOVERCRAFT 


BARTLETT Flying Saucer—Ultra- 
Light. Hovercraft Powered By Ordi- 
mary Lawn Mower Engine. Easy to 
Build. Fun To Fly. Complete Plans, 


: Subscril 
1860-PSB, 


Photos, Supply Sources and Flight In- 
structions $5.00, Write: Herb Bartlett. 
BQ. Box 156 S. Silverdale, WA 


HOVERCRAFT Plans. All Siz 
Tested Designs, Catalog $1.00. Univer- 
sal Hovercraft, Box 281, Cordova, IL 
61242. 

NEOVA Il VW Hovercraf 
mation $5. Neoteric, Terre Haute, 
47804. 


Infor- 
IN 


ANTIGRAVITY Propulsion Device. 
Free Brochure. RDA, Box 873-N, Con- 
cord. NC 28025. 


ROCKET building information, Cat- 
alog 50c refundable. Rocketrek, model 
ocket newsmagazine, | $7/50/yr. 
$1.25/issue. Rockets, Box 591 
fona, CA 91720. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS 


= outboards — cruisers — 
abouts => "fishing boats — skibonts 

dros — tunnels — canoes — 
Kayaks, SAIL prams — daysallers — 
frallersallers — motorsailers —— mul- 
fihulis. Builders supplies. fiberglass, 
fastenings, sails, etc. Catalogs $2 in- 
cludes free builder's guide, booklet. 
Çlarkeraft, 16:5, Aqualane, Tonawan- 


FIBERGLASS — mat, cloth, resins, 
(new epoxy saturation method) flo- 
tation foam, fastenings, lumber. Fac- 
tory prices. Literature $1. Literature 
plus booklet "How To Fiberglass” $2. 
Clarkcraft, 16-S-1 Aqualane, Tona- 
wanda, NY 14150. 


SAILBOATS: 16* $1095; 21° 
— $1529; 26 — $2899. 24^ Power 
Cruiser — $2649. Save $2000 — 
$5000 — more! 8 factory molded 
AREAS m models. Easy terms. Free 
Catal i Dept. AC-77, 3800 
Net lghway" 13, Burnsville, MN 


CAROLINA DORY/SKIFF 19 
(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air Mail 
12.00 w pa, Portfolio, Photos, 40 
lans 15/i Fishing/Surfing/Sail- 
ing/Power Dories $5.00 Air Mail $7.00 
TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


BOAT PLANS — FRAME KITS — 
FULL SIZE PATTERNS! HUGE 128- 


page catalog. Seilnoate -n Catama- 
rans — — out = 
jets — Crises — Runabouts — 
Sportfishing boats — Trawlers — 
Workboats '— Houseboats — Pon- 


toons — Hydroplanes — Tunnels — 
BERGLASS DESIGNS! Easy, proven 
! Easy, proven 
h pecially for, amateurs in- 
by step pictorial, instruc- 
tions. BOAT! (G SUPPLIES — 
C-FLEX — AIREX — Fastenings — 
Fiberglass — Resin — Hardware — 
Rigging — Spars — Sails — Boat 
Trailer Plans — "HOW-TO" books. 
Send $1 ($2 CANADA) for catalog 
plus FREE "BOATBUILDING SUP- 
PLIES” brochure. GLEN-L MARINE, 
9152 Dept. SP Rosecrans, Bellflower, 
CA 90106. 


NEW, 1976 Evinrudes , 
5 $7 


"m 
50 


‘00 
; -, Electra Marine, 610 Merricl 
Road. ‘Lynbrook, NY 11503. 


Cutaway view of the 
EXPRESS AIR RIDER 

Jor competition. 
Includes free publication jist and information 


about The Experimental "Hovercraft Assn. post 
paid s3.00 


Boomerangs—32 
Free illustrated 


‘Boomerangs! 
312 Park, 


catalog. BoomerangMan, 
Monroe LA 71201. 


MARINE Engines, Conversions, 
Parts, Equipment. New Catalog; post- 
age and handling 50c! Stokes Marine 
Supply. Coldwater, MI 49036. 


CANOE - 12 FOOT, all wood, easy 
build. Kit $20.00. Info package $1.00. 
Send $1.00 To: GAF, Rt, 10, Box 395, 
Tyler, TX 75707. 


FAMILY - fun, assemble sleek MIR- 
ROR Sailboat. Roomy, quality design. 
Smart investment. Sate for beginne: 
children. Fast, exciting for experts: 
Join 50,000 enthusiasts, FREE, 
money-saving details, CABBS, 190168 
Colahan, Rocky River, OH 44116. 


NEW Patented, Hardshell Inflat- 
able Powerboat, ‘Sailboat, Bassboat, 
Cycleboat from one kit $59.95. Free 
Brochure. Waterbug, 38 West Beth- 
une, Detroit 48202, 


ELECTRICAL 
SUPPLIES & EQUIPMENT 


CHECK AC VOLT AMPS YOURSELF 


Simple—Sure—Sperry’s 

us Miniprobe™ Pocket- 

Size Snap-Around Multimeter. 
14.50 complete postpaid. 

Instructions included. 

Immediate shipment. 

Catalog Free. Check or M.O. to: 

C. CHRISTIANSON INC. 

40-26 28th St., L.I.C., NY 11101 


FLEXIBLE TERMINAL STRIP 

and twist-off connectors 
simplify your wiring jobs. 
No soldering or 

spades, mounting holes, 
unloosable screws. 14 
x brass, polyethylene, 
A @ 380 volts, to no. 


SCHMIDT AUDIO V 
PO Box 522, Belleville, 


11 

JACOBS Windgenerato 
Information Packet $1.00. 

1123 South Lawson, Aberdeen, 
57401. 

PILOTLESS IGNIT! 'onvert your 
stove, Save gas! Complete details 
$1.50, Infoco, P.O, Box 13335, Sac- 
ramento. CA 9581. 

ioi extrusions now 
3 Plans, Instructions 
2.00, Sunny, Box 47, Miami, FL 


SCIENTIFIC SYSTEMS INC., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
land high powered lasers, micro-mini-voice} 
transmitters, ultra sonic devices, super high] 
voltage generators, intrusion and sensing de- 
vices, scientific personal protection items, 
land many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
P.O. Box 716 Amherst Prof. Bldg., Amherst, 
N.H, 03031 


,U-BUILD snail traps. Plans $1.00 + 
25c mailing and handling. B&M El 
TERPRISES, P.O. BOX 6056, Ventura, 


59 juare. foot). 
Plans $25.00. Chalet Solar, Box 8106, 
Rochester, NY 14617. 


DRAIN + IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 

bearing pup. Stainless: 

shaft. 1 HP 1200GPH 60’ high 

jor 3000 GPH 25'well, 5200GPH max.134" in. 

Vout, Belt or direct drive.Use % HP orlarger. 

Money back guarantee P'pa cash with oraer $19.98 
le Mead. N.J. 08502 


WINDMILL BREAKTHROUGH! Ulti- 
mate Simplicity, Unique, Inexpensive, 
Powerful! Information $3.00. Vip 

a Esir Box 17011, Salt P ake 

LOG SPLITTER, Built Your owi 
Drawings and materials list $5, Bond 
Hydraulics, 2238 Devonshire, Grand 
Ri i 49505 ER 

HOW to make and install efficient 
economical pipe insulation. Booklet 
$2.50. Garten: Company, 1120 Anders, 
PSTT. dale, PA 19446. 

GENERATE FREE POWER | 

Cut heat and electric bills. New 

encyclopedic windmill/generator report 

gives sources, costs, in 
structions, capacities, 
specifications of equip: 
ment you can buy today. 
Only $3.98. Also Henry 
Clews’ authoritative 
Electric Power from the 
Wind: $2.85. Both for $5.98. And famous 
Dwyer precision, portable wind speed indi- 
cater $7.98 AN three $12.28" MONEY BACK 
GUARANTEE. 

ENERGY UNLIMITED, Dept. 106 
Thorni Palmer, Mass. 01069 
ROI Build your 

own. For Shilaren up to 85 Ib. Thrills 
and fun to ride. Forty-two ft. of track, 
U.S. Patent 3791305. For written de- 


tails and drawings: Send $8.00 Money 
Order, MATELAN ENTERPRISES, P.O. 


BOX 571. McKeesport, PA 15154. 

FREE ENERGY! Make Hydrogen fuel. 
Convert your home, automobile! Plans 
and instructions, $10.00. RDA, Box 
873, Concord, NC 28025. 


ELECTRIC mouse trap. U-Build. 
Plans and instructions, $2.00 To: 
Buck, P.O. Box 6056, ventura, CA 


SATISFY FEDERAL REQUIRE- 
MENT. How-to-Insulate your home. 
Many techniques for fuel and money 
savings, Annotated Bibliography .- 
$3.95. Energy Savings, Box 171818, 
Portland, OR 97217. 


SOLARIZED hot water, 
$75.00, Illustrations: brochu: 
Enersave. P.O. Box 3936. N. 
Myers, FL 33903. 


SOLAR Heat Your Home This Win- 
ter! Build “Sun Trap”, Efficient, Cheap, 
Air Heater. Plans $4.95. Environment- 
BLAF, 1725 Westridge, Plano, TX 


CIDER | Press Plans (including 
grinder) for two press sizes - $5 

E dera Uc Tor informasion packet 
about Hunger Mountain Crafts Cider 
Presses, R.R. 2, Worcester, VT 05682. 


under 
$1.00. 
Ft 


51 Maple St.. Wilton. N.H. 03086 
“Ty SOLAR collector kits, concentrator 
. ft., module $65, perfect 
Pools. Photometric De- 
sign, (1107 Berkshire, Westland, MI 
185, 
ALTERNATE ENERGY MAGAZINE 
MONTHLY comprehensive coverage 
of ALL areas; Manufactures, Legisla- 


tion, Projects, Research. $10/12 is- 
sues, Box 3036, Wichita, KS 67201. 


WINDMILL advanced design kit, 
low cost, free information. Biscar, 
205 30th, Laramie, WY 82070. 


PORTABLE Picnic Table. Multi Pur- 
ose, No Nails, Cut And Notch. You 
leed 1 Sheet of ager Saw and 

My Instructions: Mall $3.90 Ter DM. 

McDonald, Box 331, Bryant, AR 

720232, 

LA] tng, How To Do It. 
Handbook $4.! -atalog of Kits And 
Accessories S100, Sheridan," Box 
17621, San Diego, CA 92117. 


SOAPMAKING instructions $2.00. 
Kit $19.95. Ready Press, 96 Pershing 
Ave., East Haven, CT 06513. 


METRIC Conversion Charts — Send 
$2.00. McArdle, 663 Moul Road, Hil- 
ton, NY 14468. 

PYRAMID experimenters. 
Hardboard, Pyramids 12" "Base, 
High, $8.95. Scarab, Box 365, Marl- 
ton, NJ 08053. 

SAVE! Biorhythm Calculator Kit. 
Guaranteed. $3.95. Biorhythm, Box 
2211. Peabody, MA 01960. 

SOLAR - Geothermal Greenhouse 
Plans $5.00. Intermountain Scientific, 
Farmington, UT 84025. 


12 HOME CRAFTSMAN 


YOUR HOME WORKSHOP can earn 

you $200.00 each weekend. Enroll 
With HOMECRAFT. CLUB LTD. and 
receive your enrollment certificate, 
and catalog of HOMECRAFT designs. 
Enrollment fee $1.00. HOMECRAFT 
CLUB LTD. Box B9082, Edmonton, 
Alberta, Canada TSP 4Ki. 


"ORIGINAL"FURNITURE DESIGN 


Build this “Cottee Corner Hutch" 
23x13x53H. Complete plans & material 
list. 


J 
! $5.95 PPO 
| I0 DAY MONEY BACK GUARANTEE 


Workshop Designs Dept. PS. 
ATTA burton SE. 
Grond Rapids, Mich. 49506 
GETTING Started in Stained Glass” 
50c. Whittemore, Box 2065X, Han- 
over, MA 02339. 


BLADES: S.E. Razor, Hobby; Holders. 


UILD water wheels, wind power. 
etc. Energy catalogue $2.00. Chalet, 
Box B106, Rochester. NY 14617.- 

SOLAR Heat 15x30’ Pool To 9: 
Year-Round Using $87 Hi 
Store Materials. $2.13. Solar- 

S77 SE Sth Ave., Pompano, FL 33080: 

ELECTROPLATING, Complete Text- 
book, All Metals. Electroplate Metal. 
lic/Nonmetallic Items. $7.00. Details 
Free, Tropic, Box 95P, Palm Bay, FL 
32905. 

HOW To build Your Own Barbecue, 
Plans $3.00. Hamilton, P.O. Box 907. 
Fond du Lac, WI 54935 

ELECTRONIC BUG KILLER PLANS 
now available with a source of parts. 
Complete detail instructions. Send 
$3.00 to: Scientific Pest Control, 
Box 248, 11 Reanud Ave., Dover, NH 
03820. " — 75 

SOLAR ENERGY SYSTEMS. 

COLOR, lllustrated Book 
Your Own Solar Energy System." Dia- 
grams Showing How ‘To Build, Where 
To Buy Materials And Approximate 
Costs. Mail $5.00. Reppco, Box 2773, 
Lakeland, FL 33803. 


SOLAR AWARENESS INC. 


“The Solar Kit Company’ 
offers useful and decorative solar powered 
kits for the home that you can assemble 
yourself for less than $25 each. All com- 
ponents including silicon solar cells are 
available from SOLAR AWARENESS INC. 
PLANT PAL 

‘A Solar Powered Hanging Plant Turner" 
slowiy rotates hanging plants by utilizing 
the power of the sun insuring that all sides 
of the plant receive exactly the same amount 
of sunlight. The cost of the complete kit is 


$22.90. 
SUNCHIME 1 

“A Solar Powered Musical Chime” gives an 
instant dynamic demonstration of solar en- 
ergy in action. The complete kit is avai 
able for $22.25. 

SOLAR-GO-ROUND 
“A Solar Powered Motor Demonstration Kit'" 
affers a fascinating demonstration of soar 
energy in action. The kit which contains a 
silicon solar cell array, a solar powered mo- 
tor, light diffraction gratings for visual ef- 
fects and mounting hardware is available for 
$18.60. (Kids really enjoy this one) (NY resi- 
dents add sales tax) 
An Information Package is available for $3.00 
(refundable first order) Send $3.00 to SOLAR 
AWARENESS INC., Dept SA-4, 24 East 21 
Street, New York, N.Y. 10010. All persons 
who send for the’ Information ‘Package will 
receive additional information on newly avail- 
able solar product kits on a regular basis. 


Raltec, 25884P Highland, Cleveland, 
OH 44143. 
WEE Reisen 
i VENEERING 1 
I CATALOG I 
Varieties world's rarest 
I3 Miedo t versoes I 
| Tue: I 
rea 
| Barn „how to eroate | 
exotic veneers simply, instantly" Catalog 
| aawa ‘simptitieg Te cement metal | 
E you learn 
L 
1600 CATALOGS NT W and de 
scribed. Sources for everything imag- 
inable. $2.00. own , Box 
244138, Oui 


UE 
The Best in Bullet 


Casting Tools! 
Stamp For List 
$1.00 for COMPLETE Reloading 
Tool ca 


PAUL JONES 


Box Lb 4 

Sam Fernando CA 91340 — 
UNIQUE children's ae 

glue, nail. Illustrated instructions $2. 


Fercoco, Dept. AA, P.O. Box 456. 
Nesconset, NY 11787. 


‘OUR FOUNDRYETTE" 


x 


BLAST FURNACE 
INCE 19: 

Hobbyists. Schools, Inven- 
tors, "ete. Make your own 
castings of any metal from 
cast iron, down to lead 
and zinc. Available in sizes 
from 11% to 285 ibs. RED 
BRASS. Complete units 
furnished with all sizes. 
Send 25e for circular, 


CLOCK Building Kits and 
ries, Catalog $1.00 (Refundable). El- 
craft, P.O. Box 1521-AX, Huntington 
Beach. CA 92647. 


CATALOG FULL-SIZE FURNITURE 
1.00. Refunded with first 
Early American, 

1425 

IL 


PLANS — 
order. Traditional, 
Over 150! Furniture Designs, 
Sherman, Dept CS-77, Evanston, 
60201. 


"WOOD 


cal instrument kits. Tools . .'. di 
count prices. Hard-to-find hardware, 
144 page catalog. Craftsman, 
Dept, BX-67, 2729 Mary, Chicago, IL 


SOLDER 
x 7— FEEDER 


FITS MANY IRONS 


Send this ad for Free Brochure or $9.95 com- 
plete with manual. Guaranteed. We pay postage. 


GIZZIE PRODUCTS CO. 
Box 141, Berwyn, IL 60402 


12A FOR THE HOME 


HANDCRAFTED lead-free 8” 
plates. Buy direct. List $16.00, 
plus $1.50 handling. Ward Glass 
P.O. Box 348p, Millville, NJ 08332. 
NEW SEVERE STORM WARNING 
ALARM. Detects approach of severe 
thunderstorms and tornados as far 
as 30 miles. $89.95. Details. RAK As- 
Sociates, Box 222PS6, Fort Atkinson, 


WI 53558. 
13 TOOLS & 
MACHINERY 


STAINLESS STEEL screws, nuts, 
washers. Ed #0 to 2" Diameter. 
Free, 10 , Illustrated Price List. 
Festening "^| oducts, Box #151B, 
Cheltenham, PA 19012. 

SMALL FOUNDRY Furnace, ETUR 
plies. Free Literature, Pyramid Pı 

Dept. M, 3736 South 7th Ave- 
nue, Phoenix, AZ 85041. 

DENTAL BURRS. .090" shaft. Great. 
for hobbyists, Six each of four style 

3.00. Jerryco, 5700 Northwest Hwy., 

'hicago, IL 60646. 

LATHES Unimat, Maximat, Sher- 
line, Metals — Mici 'Ometers, Catalog 
$1.00. ape 1424 Barclay, 
Sicine OR 48508. 

CATALOG Machine Tools, Micro- 
meters, 200 Pi en i .00 Refundable 
First Order. ike’ Toolarama, 
South Plainfield, NT 07080. 

METAL Lathe Tooling. Milling Cut- 
ters: Catalog $1.00. Milling, Box 73, 
Cedar Rapic IA 52406. 

NAME BRAND TOOLS BELOW 
WHOLESALE! Many Closeouts, oy 
runs! Unbelievable Offers! 'atalog. 
$2.00 (refundable). Herrema Tools, 
Box 2038, Hudsonville, MI 49426. 

TALOGS li and de 
mE UT Sources for everything 
inable. $2.00. MASTER] 
E 9 and Ea 94623. 


ing Lathe $62.05. 
15048 Proctor, Industry, CA 


10 LBS. mixed wood screws $12.85. 
10 gross mixed machine screws $6.97. 
Discount Fastener Catalog 75c, Free 
with order. Nutty 135 "Main, 
Derby, CT 06418. 


14 ENGINES & MOTORS 


REWIND car generator for 110 
y.A.C. power plant, Plans $3.00. R. 
Schmauss, 1228 E. Ca: Tampa, 
FL 33602. 


UN Three Phase Motors on Single 
Phase! Three Methods! New Illustrat 
Manual $3.00 Guaranteed. Lindsay, 
Box 12 BS, Bradley, IL 60915. 


15A ENERGY SAVING 


ENERGY SAVING PLANS: 
Vertical Windmill Fireplace 
Electric Car Log Splitter 
Home Power Plant jolar 
Electric Bicycle Water Wheel 
Electric Bike Burn Waste Oil In Home 
Oil Burner 
$3.00 each — $10.00 any 4 plans — $15.00 all 
piant or just send /a"x4V2" addressed, stamped 
envelope for free info. about plans t 
GOODMAN ASSOCIATES 
4 Berryville 
Summit Point, W. 
Ali plans guaranteed, or your money bai C 


high? Hoi 
over 200 wa 


$2 
3dioc Hertag Drive, Wilming- 
DE 19801 


“SAVE 85 to 100% on electric bills 
- New discovery to generate electric 
power, economical and simple, Anyone 
can build in garage or workshop -~ 
Send $10.00 for prints and details to 
poison Enterprises, 6148 Cypres 


pany, 


ENJOY SAVING WATER, ENERGY 
AND MONEY 
We offer top quality products from major 


manufacturers that save water and are mad 
to last. Our bathroom set includes: Dol 
Conservationist Mark II! Adjustable Shower- 
head, (3 gpm flow) saves 3 gallons or more 
per minute (but we dare you to notice the 
difference) $16.00; Conservarator, faucet 
aerator, saves 1 gallon ore more per minute 
$2.50; Little John Water Saver Toilet Dams, 
saves 2 gallons per flush $6.00. Get complete 
set for $20.00. Or order separately. Can pay 
for itself in 6 months. Postage paid. Money 
Back Guarantee. Send to: SOFT ENERGY 
TECHNOLOGIES, 12333 Texas Ave., Suite 
5, Los Angeles, CA 90025 


WATER HEATER JACKET 
Wrap your water heater with the Owen: 


Coming Insulation Jacket and you'll save 
20% on your hot water bills. Fits all round 
heaters up to BO gallons. Easy Installation. 
Low priced at $20.00. Postage included. 


(Cal. res.. add $1.20 Tax) Send to: SOFT 
ENERGY TECHNOLOGIES, 12333 Texas 
Ave., Suite 5, Los Angeles, CA 90025 


GUIDE TO CONSUMER SAVINGS 
A CONSTRUCTION Edition Guide On 
Lowering Home Heating And Cooling 
Costs. $3.50. P.O. Box 185, Macomb, 
IL 61455. 


THE ENERGY SAVING HOME is 
ready! Remodel or build to specif- 
cations originated by experts and RE- 
DUCE UTILITY BILLS up to 65%. 
S.AS.E. Box 1598, Moorestown, Nj 


08057. 
15B ALTERNATE 
ENERGY 


‘ONE Fireplace can heat entire home 
and hot water. Information $2.00. S.E. 
Solar Inc., 4705J Bakers Ferry, Ät- 
lanta, GA 30336. 


EBC means "Everything But Collec- 
tors," HELIOTROPE GENERAL'S Lat- 
est data sheet of solar heating com- 
onents has EBC and priced right too. 

nd Stamp, 3733 Kenora Dr., Spring 
Valley. CA 92077. 


SOLAR ENERGY. For You? Free De- 
tails, Box 5367-PS, Austin, TX 78763. 


LIVING POWER! Your guide to 
clean energy self sufficiency, $1.50. 
Vantage House, 1833 Marían Drive, 
Bismarck, ND 58501. 


SUPER 8, 16mm and 8mm Full- 
length Features and Shorts, Sound 

Silent. Color and Black/White 
film classis Bogart, Popeye, Barry- 
more, Garbo, Chaplin, Bugs Bunn 
Mansfield. Niles Films: Box 1576-P: 
South Bend, IN 46634. 


FREE Catalogues. 5,000 8-16MM 
Films. International-S Films, Green- 
vale. NY 11548. 


19A COLOR SLIDES 


GAF Colorslides Worldwide catalog 
50c. Worldwide, 7427-S Washburn, 
Minneapolis, MN 55423. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LOOK: Save TOc on Money Saving 
Offer! Kodacolor rolls developed wit 
Jumbo Prints - 12 Exposures $1.55. 
20 Exposures $255 (All Shipped 
Postpaid - No Limit!) Big supply 
counts. Enclose advertisement. 
consin Film. Dept. O, LaCrosse, 


12-EXPOSURE Roll Kodacolor Film 
developed-printed, jumbo $1.50. CA- 
PRI COLOR, Box 2667, Corpus Christi, 
TX 78403. 


wi 


NEW Greatly expanded 1977 cata- 
log listing thousands of chemicals. 
glissware and lab equipment. Send I 
ollar to: Merrell Scientific, 1665 
Buffalo Road, Rochester, NY 14624. 
REVITALIZING negative ion genera- 


(Kit - $165.00). Golden 
Glendale, 


7,8 acres wood, lake, 
(414) 245-5725. 
GOVERNMENT Lands — From 
$7.50 Acre! Homesites, Farming, Va- 
cationing, Investment Opportuniti 
"Government Land Buyers Guid 
plus, nationwide listings — $2.00. 
urplus Lands, Box 19107-FF, Wash. 
ington. DC 20036. 


PLASTICS 


PLEXIGLASS - FREE information/ 
prices; plastic materials tools, supplies, 

OU: E of PLASTICS, Dept. PS67, P.O. 
Box 33, Scarsdale, NY 10583. 

CASTOLITE pours like water, hard- 
ens like glass without heat. Crystal 


clear, colors. Embed flowers, seashells 
mementos, anything. Make ‘fine gifts. 
Reproduce your designs with flexible 
molds any shape, size, Profitable. Il- 

log 


lustrated — Manual 
CASTOLITE, Dept. 77G/ 
Woodstock. IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


$1.00. 


PROCESSING B&W fim. enlarge- 


ments. 35mm-20 $4.25, “35mm-36 
$5.15. Color Prices on request. After 
lmage, Box 1454, Kingston, PA 
18704, 
21 HOBBIES & 
COLLECTIONS 
Send 25c 


. Magic & Fun, Box 
'ork, NY 10017. 


List 50c 


Vernon. Box 387PS, Baldwin, NY 
21A WEATHER 
FORECASTING 


BUILD An eficient Fireplace! Send 
be. bault Co., 3170 Western, 
Idaho Falls, ID 83401. 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source, Send for our com: 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. . Relundable, ENERGY 
BOOKSTORES, Dept. PS 4525 
Comber Ave., Encino, CA 91316. 


HYDROGEN Gas - Electrolyzer. Con- 


struction Plans $19.00 
den Grove, IA 


SOLAR energy, TT Use latest re- 
ch data published in government 
rts, „Find useful reports ensily 
ublication, containing over 
s in condensed form 
(abstracts) with source and price in- 
formation. $3. Kidder Design, P. O. 
986, Livermore, CA 94550. 


FREE information. 
ed/stamped enve. 
lope. Solar Data, 13A Evergreen Rd. 
Hampton, NH 03842. 


SOLAR EQUIPMENT 


THE QUIDE TO SOLAR, EQUIPMENT 
MANUFACTRERS | AND. TI 
over gas manufacturers 

nt complete 

phone” numbe 


L. Spicer, Gar- 


s 
r 
ui 
3 


‘curren 


NOW and who 


SOLAR REVIEWS. 
Deerbrook, Wi. 54424. 


17 BURGLAR/FIRE ALARMS 


WEATHER MAP RECORDERS (FAC- 
SIMILE) Removed from Commercial 
Service, Now available at Surplus 
Prices. Copy Latest National and Local 
Weather Information and Satellite 
Photographs, Learn How! Send $1.00 
Complete Details. Atlantic Sales,3730 
Nautilus Ave., Brooklyn, NY 11224. 
Telephone: (212) 372-0349. 


23 MINERALS & 
PRECIOUS STONES 


GARNETS, Januar; 
$2.00. G. Satterfield, 
GA 30114 


RECEIVE Valuable Minerals Month- 


1y! Write today! Minerals, Box 487P33, 
Yucaipa, CA 92399. 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free. 
Arrowheads, $5.00 'dozen. Folsom 


birthstone, 10, 
Rt, 4, Canton, 


$10.00 each. C. Secrist, Deerfield, MO 

64741. 

25 FORMULAS, PLANS, 
ETC. 


MANUFACTURING Formulas 
Free details. Swedcob, Box 
Salisbury NC 28144. 


3-98. 
Sioa, 


Cabin rustic furniture, 
'omplete manual $3.00. 
plans $2.00 . .. Guar- 
ariteed, Bilder. 956 Springdale, Atlan: 
ta, GA'30306. 

IDESIC DOMES. Plans, Kits, Hub 
Systems. Catalog $2.00. Timberline, 
2015P Blake, Berkeley, CA 94704. 


BUILD A LOWCOST HOUSE OF 
STONE. illustrated manual,  $: 
(guaranteed). Stonehouse B561, 

Sweet, ID 83670. 


“A GUIDE to building your own 
home." Invaluable information. Over 
40M ‘copies sold. Send $6.95 t 
George Hamill 3125 Coral Dept. B, 
Costa Mesa, CA 92626. 


30 GARDEN SUPPLIES 


& EQUIPMENT 


GEODESIC Redwood Hanging Pla: 
ers - Free Literature. Gardens, Box 
13304. Louisville, KY 40213. 


MORE POWER TO YOU! 


NEW Adjust-A-Power Hi 
with 50% more power h 
leakproof guarantee. The only adjust 
le nozzle with solid jet stream. Pre- 
cision made of solid brass with stain- 
less steel ball bearings. Easy fingertip 
control permits adjustable sprays: pin- 
point, fan spray, solid jet stream, or 
complete shut-olf. No, washer needed 


ne chr 
rch, Dept. 606-A, 
Sa: tas New York, 


REAL ESTATE 


FREE! Big SUMMER Edition! Over 
§,400 new properties described, plc- 
lu 


Box 


$1.00. Tax Sale Service. Suite 404- 
PS, 85 Bloor Street East, Toronto, 
Ontario, M4W 1B5. 


ANY Formula, $10.00. Catalo 
Manufacturing Treatise $1.00, Belfort, 
Box 568. Chicago 60690. 


26 SCIENCE & 
CHEMISTRY 


CHEMICALS — Apparati 
cal Scientific Supplies. Cataios 
50c. Hagenow Laboratories, 507 
ron, Manitowoc, WI 54220. 


Biologi- 
ved 
Hu- 


SEND 50c for 48 Page Burglar-Fire 
Alarm Catalog. Protecto Alarm Sales, 
Box 773A, Michigan City, IN 4636 


DIALING Unit calls police. $ 


Free catalog. S&S Systems, 
L St. John, Kansas City, MO 64123. 
FREE Ele. Burglar Alarm. Send 
$3.00 Handling. Baba, 1448 W. High- 
land, Chicago 60660. 
WHOLESALE supplies. Catalog 
$1.00 (refundable). Ellin, 161-8 


Bonad. Chestnut Hill; MA 0216 


PROFESSIONAL Burglar-Fire Alarm 
Equipment at Discount Prices. Catalo 
Emel Electronics, Box 146- 
Meld. MA 01257. 


19 MOTION PICTURES 


SUPER 8, 8MM, 35MM. B & W and 
Color Film, Supplies, Processing Equip- 
ment. Send 25c for 84-page catalog 
Fefundable with order. Superior, 442- 
448 N. Wells. Chicago 60610. 

SUPER 8-VIDEOCASSETTE-18MM 
ENTERTAINMENT! Free Catalog, Cine- 
ma Eight, Box PS, Chester, CT 06412. 
(203) 526-9513. 


202 | POPULAR SCIENCE 


LASER HE-NE plans $3.00, Simple. 
inexpensive =F: Sharaka,, L9 
334, Drayton Plains, 


CANADIAN LAND FROM $54.00 AN 
ACRE. Choice properties across 
da. Low monthly payments. Ideal for 
Cottages, hunting, fishing, investment. 
Free catalogue. Canadian Estate Land. 
Dept. PSC, 286 Lawrence, Avenue 
"West. Toronto, Canada M5M 3A8. 
(Covering 15 
Property! Photos! 
Estate Agency, 
Box 589-PS, Little Rock, AR 7220: 
=. .,. SUMMER CA’ 
l ;500 top valu 
Const to coast! UNITED FARM AGE] 
CY, 612-PS West 47th, Kansas City, 
MO 64112. 


LABORATORY Supplies Dis- 
counted Prices! Catalogue — 50c. 
Starr Scientific, 916 Madison Street, 
Manitowoc, WI 54221 


TEST TUBES, 13 X 100 mm. flint 
glass with tight fitting rubber caps. 
(100) for $6.00. Jerryco, 5700 North- 
west Hwy.. Chicago, IL 60646. 


HYDROGEN BALLOONS using ho 
hold chemicals, $2.00, Don Jacobson, 
p d. oso Park Drive, Milford, 


AMAZING ELECTRONIC | 
~N PRODUCTS s~ 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UNSCRAMBLERS - GIANT TESLA-S- 
TUNWAND- TV DISRUPTER -ENERGY PRODUCING, SU. 
AVEILLANCE, DETECTION, ELECTRIFYING, CHEMIC- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT. 


OPARTSSERVICE. INFORMATION 


CATALOGS! betae woan mmer oenas Ants sien 


WYOMING RANCH LAND. 10 Acre: 
$35 down, $35 month. Owner — Mike 
Gauthier, 9550A Gallatin, Downey, CA 
90240. 

CANADIAN COTTAGE SITES, $1700 
per lot, $10 down, $20 monthl; 
Canadian Lakeshore ' Estates, King: 
ton, Ontario K7L 1H4. 


CANADIAN CC COTTAGE| 


"Sand beaches and tall pines 
51700 PER LOT $10.00 DOWN $20.00 MONTHLY 


FISHING - Trout, Pike, Boss 
HUNTING — Moose, Deer Ducks 
yna ENSE 
Ore Hour West of Ottawa 
on CALUMET ESTATES 
16BathRoad, FT Fs 


Kingston, Ontario 


HOMEOWNERS, Increase your 
Wealth and Knowledge this year. 
Something Special. Details $1.00 Re. 
Tundable, Special Services, Box 20552, 
Long Beach, CA 90801. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


"WHOLESALE Sportsman's Catalog 
Scopes, Binoculars, Reloading Equip" 
ment, Hunting Equipment. Save 20 - 
40%. Send For Free Ci 


lo 
Sports, Dept. PS, Box 960, Stratford, 
TX 79084. 

LIGHTWEIGHT, 
the self-propelled 
Catalog. Moor de 
dover, 


compact gei 

outdoorsman, Free 
Mountain, D34, An- 
MA 01810. 


NJ 08742. 


\y ARCHERS 132p Manual "Doctor 
Your Compound Bow” $6.95. Loiselle 
361(PS) Cambridge, Burlington, 


IMPORTED 


LOCK BLADE 


ONLY $275 each 
9” Overall Length 
5" When Closed 
* Opens instantly 
* Sharp and 
Tough 
© Stainles 
Steel Blade 


Flips 
open in. 
stantly and 


plus 25¢ to cover post- 
ind handling. 


WESTBURY SALES CO. 
P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L- 


CAMPING 
EQUIPMENT & TENTS 


FIRESTICKS, Use instead of kindling 
mper. 15 Minute Burn - 5" Long. 
3 for 25c. Terry, Box 209A, Pari 


Ridge, IL 60068. 
35 AQUARIUM SUPPLIES 


[25 LIVE SEAHORSES | 


Kit has two mated pairs of freshly caught un 
horses, including ONE PREGNANT MALE, 
wet wil pive birth to as many as 26 babies. 


Marine salt, food and instructions included plur 
a liw marine snail, ABOVE KIT WITH CUSTOM. 
AQUARIUM, SEA HORSE TREE, SEASHELLS, 
CORAL AND SILICA SANDSS.. 

LARGE DELUXE AQUARIUM AND ALL 


OF ABOVE ACCESSORIES WITH § MATEI 
PAIRS OF SEA HORSES (2 PREGNANT MALES- 
OVER 60 SEA HORSES) $10.96. 

Ait tà ent pod, Via Air Mal Live Delivery Guaranteed 
Horses, Dep. ps 677, Box 342036, Coral Ga 


36 HOUSEHOLD PETS 


| LIVE SEAHORSES $2 98 | 
[kit includes 2 mated pairs 
(4) including pregnant pa 
| tho "gives birth up. to. 0, 
J panes) seashells, coral, fu 
snail, live plant and in- 
| structions—All. for $2.98 ppd. 
LIVE DELIVERY GUAI 
| ANTEED. Keep these fasci- 
nating pets in jar or fishbowl. 
| Educational Hobby. 


1 AQUALAND PETS, DEPT. PSET 
P.O. Box 55-7365. MIAMI, FLA. 33155 


37 


DOG OWNERS! Revolutionary New 
Housebreaking Method! fo longer 
suffer the embarrassment and 
miliation of neighbors stares and 
threats for curbing your pet on their 
Property! Never again have to scoop 
up doggie droppings from your house 
or lawn! Our amazing new method of 
canine housebreaking offers freedom 
from all this and in its place a fast, 
efficient, easy and sanitary method 
of training your pet to relieve him- 
self out-of-doors. For booklet contaii 
ing diagrams & directions send $2 t 
MIRACLE PORT 
Box 107. Dey 
Long Green, Maryland 21092 
Money Back Guarantee 


[ES] 


38 BIRDS & ANIMALS 


AMAZING Profits $10,000 Yearly 
Raising Rabbits for Wool ‘and Breed- 
ing. Details $1.00. American Angoras, 
Malta 9, MT 59538. 


39 EARTHWORMS, 
CRICKETS, FROGS 


$15,000 YEARLY RAISING FISH- 
WORMS! Outstanding Breed! Send 
45c Stamps for Raising Instructions. 
Full Details. Special Today! 5.000 
Hybrid Redworms $15.95 Postpaid. 
Georgia Ranch, Dawson, GA 31742. 

FREE Literature — We Teach You 
To Raise, Sell Fishworms, Crickets, 
12-inch Atrican Worms, Carter Farm- 
12, Plains, GA 3178 


EARN Money raising 
Backyard, garage, basemen 
structions, startling marl 
haven- 12i, Cedar full TX 715104. 

EARTHWORMS. Huge 200 Page 
Catalog. Raising, Feeding, Selling. 
$5.00 Postpaid, Wormking, Grana 
Hills 91344. 

40 HUNTING & FISHING 
INFORMATION 


FISHING Rod Rack. Practical. M: 
sures 11-34" x 4-34".—83.98, Edw: 
Loss, 837, N.W, Market St, Seattle, 


EU TAXIDERMY 

EXOTIC Butterflies, Beetles, Insect 
ois da Po eninlog $1.00. Complet 
'Sclontiné, P.O. Box 307, Round Lak 
IL 60073. 


42 FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE Catalogue| Thousands war 
surplus optical bargains. 
Prisms, Telescopes, 
brook NY 11963: 


43 GOV'T. SURPLUS 


Where 
PLUS, 30177- 


JEEPS, Trucks, Typically From 
$52.40 .'. . Automobiles, Boats, Mo- 
torcycl Airplanes, Typewriters, 
Tools, Clothing, Sports, Camping, Pho 


graphic, Electronics Equipment 
200,000 Bid Bargains Nationwide DI- 
rect From Government — Low as 2c 
on Dollar! Surplus Catalog and Sales 
Directory $1.00 (Refundable First Or- 
der). Bonanza Surplus, Box 2269-PS, 


Northlake, Illinois 6016 
JEEPS $59.30! — CARS 
$33.50! — 200,000 ITEMS — GOV- 


ERNMENT SURPLUS — MOST COM- 
PREHENSIVE DIRECTORY AVAILABLE 
tells how, where to buy — YOUR 
AREA — $2.00 —  MONEYBACK 
GUARANTEE — Government Informa. 
tion Services. Department A-6, Box 
99249, San Francisco, CA 94109 (433 
California ) 


“U.S, GOVERNMENT SURPLUS Di- 
rectory," How, Where to Buy, 100,000 
items (including Jeeps) . .'. Low as 
2c on Dollari Most Compicte Infor- 
+s. $2.00 SURPLUS 
i9107-FF, WASH- 
INGTON, DC 20036. 


GOVERNMENT Surplus, Buy Direct. 
JEEPS - $52.50. AIRPLANES, BOATS, 
GUNS, 200,000 Bargains $100. 

1448 W. High) Enicago 60660 


2977 AD Army, Navy store 


illustrated catalog. Send 
$i ob Ravel S033. N Cink, Dept 
6M, Chicago, IL 60614. 
45  BODY-BUILDING, 


SELF-DEFENSE COURSES 


POWERFUL Muscles Fast!! Obtain 
fantastic results. Free brochures, Uni- 
versal Bodybuilding, Dearborn, MI 


48121. 
ARMS 18 + Inches in 90 Days or 
Refund! Revolutionary Specialization 


Technique. $3.00 — Complete! Phe- 
poministles, Box 281e, Gresham, OR 


MUSCLES, Easy! Free Literature! 


FREE catalog. Repair air condition- 
ing refrigeration. Tools, supplies, full 
instructions. Doolin, 2016 Canton, 
Dallas, TX 75201. 


[ BULLFROGS 


Turn Bullfrogs into 
Greenbacks. Frog 
Farming is interest- 


ing and profitable. 
Informative booklet 


$2.00. 
Slabaugh Frog Farm 
Rt. 3, Poplar Bluff, Mo. 63901 


100/DAY Possible! Bu; 
Gold Easy. Complete Manual, 


PROFESSIONAL 
rect to You. Giant Cai 
(refundable). Hank Lee's Magic Fac- 
tory, Dept. PS6, 24 Lincoln Street, 
Boston, MÀ 02111. 


51 COINS & CURRENCY 


CURIOUS New 10 lire Bumble Bee 
coin from San Marino. Europe's old- 
est and smallest state. Send only 10c. 
Mystic Stamp Company, Dept. MC-2, 
Camden, NY 13316. 


LINCOLN Cents 22 Different 


mints $3.00. Jefferson Nickels 10 
Different "S" ` Mints $2.75. Both 
$5.00. Harris, Box 2308-P, Santa 


Cruz, CA 95063. 


BUFFALO Nickels. Five Different 


Barton, 956 Springdale, Atlant $1.00. Bryson, 612P White, Toledo, 
30306. OH 43605. 
HONEY-Bees. $12, advisory course OLD Two Bill, II Piece, II Piece, 


guides you into profitable business. 
Pirker Apiaries, Debolt, Alberta, Can- 
a 


50 Worldwide coins, $2.95 plus cata- 
log. Coinpocket, 342 Central, Law- 
rence, NY 11559. 


Post Office 
33444. 


DETAILS - Masters. 
Box 2581, Delray Beach. FL 


47 BOOKS & MAGAZINES 


PAPERBACKS - 30c Up. Nonfiction. 
Free Catalog. Bargain Books, Box 
7041G, Richmond, VA 23221 

FREE Discount Book List. Senrab, 
2454, W- Tard Place, Chicago, TL 


BACK Issue Magazines. Over 200 
Titles. 1890 to 1977. Send Stam] 


Envelope. Free List Everybody's 
Bookshop, Dept. PS. 317 West 6th 

Los Angeles, CA 90014. 
“SURVIVAL / Guerrilla Warfare” 
“Survival 


Training Manuals/Books . 
Foods” . . Free Catalog, Box 395-L, 
OH 44437. 


Grove, IL 60021. 
ORGANIZE YOUR MAGAZINES 

Shield Protector-files keep 
them out of the way 
yet handy. 
Tough, walnut finish, 
corrugated fiberboard. 
6 for $9.95 postpaid U.S. & 
Can. send check or money 
order to: Shield Associates. 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


TOYS & GAMES 


Bidding Adjunc 
Box 4545P, Trenton, NJ 08611. 


49 JOKES & NOVELTIES 


FREE! World's Leading Novelt; 
alog. 1800 Funmakers, Jokes 

Science, Sports, Hobbies, Jewelry, Bar- 
gains. johnson-Smith, C-2, Mt. Clem- 
ens, MI 48043. 


50 MAGIC TRICKS 
PUZZLES, ETC. 
PROFESSIONAL Magic. Giant Tus- 


trated Catalog 25c. Top Hi 
1669, Evanston, IL 60204. 


Cat- 


SPECIAL OFFER! 1943 steel penny 
set 99c, 14K Jewelry, Box 62, Glen 
Cove, NY 11542. Dept. S. 

SEND 10c for new edition valuabl 
Guidebook "How to Collect Coins. 
Also included 5 foreign coins from 
Turkey, Spain, etc. and best coins 
and supplies catalog in America. Lit- 
tleton Coin Company, Dept. XB-2, Lit- 
tleton, NH. 03561. 


52 STAMP COLLECTING 


Please Note! Most of the stomp od- 
vertising below mentions "approvals." This 
means that in addition to the special offer, 
you will receive stomps ON APPROVAL 
from which you moy select those you wish, 
& ‘return the bolonce with payment for 
the ones kept. Approvals may continue lo 
be sent unless you indicate you do not 
wish to purchase any. In some coses the 
special oller is made only Io approval 
wuyers. 

FIRST Day Covers on Approval. 
Dolores, Box 96PS, Coopersburg, PA 
18036. 

FREE: 32 Page United States and 
United Nations Price List. Shelron, 
Box , 610547K, North Miami, FL 


FREE! Surprise Collection. Approy- 
als: Topicals, Packets. Summit. 1146C 
= 49th, Brooklyn 11219. 

Soc BRINGS 100 pictorials and 


worldwide approval: p! 
Box 277, Ocean Park, Maine 04003. 


50 ARGENTINA — Different 10c, 
Approvals. Gobestamps, Box 690, 
Saco, ME 04072. 


50 DIFFERENT Old U.S, Revenue 
Stamps $1.00. Winchester Stamps, 
Box 3592, Mansfield, OH 4490' 


VIKING MISSION TO MARS, Com- 
plete set plus giant multicolored 
Souvenir sheet from Malagasy, 25c. 
Topical approvals. LeBlanc, Box 110- 
PS58, Glen Covi 1154: 


‘INVERTED ae -Hammar- 
skjold, 15c with Approvals. Belmont 
Stamps. Washington, DC 20015. 


100 FASCINATING Turkey S! 
(ail different) only 25c. Adults only. 
Goliath Co., Dept. Y-2, Bethlehem, 
NH 03574. 


FREE Worldwide Packet. Penny Ap- 
provals. Froelich. Box 412B. Morton 
Grove, IL 60053: 


50 YEARS Old, fifteen different 
United States, over fifty years old — 
25c with approvals, Jaxon, Box C11, 
New Rochelle, NY 10804. 


STAMPS 2c each Mounted Scott 
order. Smitty, Box 5826, Ft. Lauder- 
dale, FL 33310. 


SEND only 25c for collection 55 
Different U.S. Stamps. Includes old 
issues, commemoratives, high value, 
girmails plus hard to get $1.00 stamp 
Offer to, adults only, Send to: 
Goliath Con Dept. W-Z, Bethlehem, NH 
03514. 


FREE United Nations. Approval 
lection's Chapmans, Box 487-N, Gales: 
burg, MI 49053. 


STEEL STAMPS, Multicolored paint- 
ings printed on USS steel foil. Mint set 
from Bhutan, 25c, Topical aj 
LeBlanc, Box 110-PS5, Glen 


FREE duplicate exchange. cde ap- 


rova! 
ove, NY 


Box 4175, Dearborn, 


140 DIFFERENT U.S, commemora- 
tives with approvals $1.25; Carstamps, 
Box 6101, Fort Smith, AR 7290 


FREE U.S. Mint Set. Approval 
Hildebrand, Box 5645, Redwood City, 
CA 94063. 


SQ DIFFERENT U.S. STAMPS. In. 
cludes 1943 flag stamp of occu 
nations. Only 25¢ Approvals inclu d. 

8-S, Yorktown 
WV 10898. 


FREE U.S, with, Worldwide approv- 
als. Stamps Unlimited, Box 229! 
amazoo, MI 49003. 


GIANT Polish Collection, 15c When 
Requesting Approvals, ‘Olco, F1, 
Roscoe, IL 61073. 


100 OLD U.S. Stamps between 
1861 and 1939 $1.00. Ed Roush, 423 
Shepard, Mansfield, OH 44907. 


INVENTORY CLEARANCE, Complete 
sets - 50c each. Below wholesale, be- 
low cost, below face. Values to $16.53. 
Request Lists. LeBlanc, Box 110-PS99, 
Glen Cove, NY 11542. 


FREE Surprise collection sent with 
Jay 1784 Union, San Fran- 


50 different 25c 
with beautiful world wide apptov 
Stamp Center, Kennebunk, ME 04043. 


JUGOSLAVIA! 30 Different! 106 Ap. 
rovals. LASALLE, Box 1581-S, South 
IN 46634 


U.S. #C 69 MINT “Man on Moon’ 
issue is yours for only 15c with 
provais. Colonie, Box One, Guilderland, 
NY 12084. 


FREE $2.00 Trick With Huge M; 
Catalog. All for 35c ‘Supe: 
Rush! Abracadabra-SP2, Rahwa; 
07065. 


ic Catalog. 
ge savings! Magic & Fun Discount 
Genter. Box 1930-SP. New York, NY 


HAUNTED House Illusion. Things 
Materialize before your eyes. Instruc- 
tions $2.00. Whitch Crafts, Box 392, 
El Cajon. CA 92022. 


TWO! Different Magic Catalogs 25c. 
Miami Magic, 9734 Bird Road, Miam 


VENTRILOQUISM! 
struction, Scripts. Puppets. Catalog 
25c. Maher, Box 420PS, Littleton, CÓ 


AMAZE Your Friends with Card 
Magic. Por Booklet Containing Sev- 

Tricks Using Ordinary Cards Send 
$2.00 Postpaid to: Yellow Cat Shoppe, 


25c. 


FREE! 300 All Different Giant 
Stamp Collection of colorful valuable 
Postage stamps from Africa - Europe 

- British Empire - Worth 
$10:00-$12.00 catalogue. Money-sav- 
ing Booklet. All yours as a Get-Ac- 
quainted Gift. Adults Only. Other fine 
stamps enclosed for your inspection. 
Frasek Co. Inc. PS6. White Plains, 
NY 10601, 


U.S. STAMPS. Unbelievable approv- 
als for adult collectors, beginning or 
advanced. By not receiving our fine 
or unne: (bargain priced) stamps. 
you are probably paying too much 
and not having as much fun. We are 
different. Rivertown, Dept. 188S, 
Lowell MI 49331 


Health Industries, P.O. Box 17697, 2810 Mary Avenue, Brentwood, 
Tucson, AZ 85731. 63144. 
AND CERTIFICATE BE A Magician! Two Booklets ex- 


KARATE I 
1.00 Each. Bai 
icago 60860. 
BEAUTIFUL. powerful body fasti 
Guaranteed! Free Information. Ameri- 
can Powerhouse, Box 667, Minneapo- 
lis, MN 55440. 


46 PROFITABLE 
OCCUPATIONS 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets. 
Carter Farm-10, Plains, GA 31780. 


1448 W. Highland, 


plaining 158 tricks Plus large Pro- 
fessional Catalog $2.00 (refundable). 
Magic, Inc. 5080 Lincoln, 
IL 60625. 


BIG magic catalog plus fun catalog 
35c. Sunmagic, Williston, VT 05495. 


E.S.P. ILLUSION used by profes- 
sional magicians to convince hardened 
skeptics. We provide complete illus- 
trated instructions. Send $2 check or 
money order and stamped self-ad- 
dressed, $20, envelope to: illusion, 
P.O. Box 96568, Cleveland, OH 44101: 


Chicago, 


WOW! 110 All Different German; 
10c. Commemoratives, Airmails, Hig! 
Values. Big catalog, bargain’ lists. 
Also, fine stamps from our approval 
service, which you may return without 
purchases and cancel service at any 
time. Jamestown Stamp, Dept. A67- 
PS, estown, NY 14701. 


FREE BARGAIN LISTS! U. 
plates. Scotch. 
wood, FL 33023. 


TEN different nudes: 20c. Approv- 
als, Stamp Farm, 285, Oxford, WI 


. stamps, 
X4455-PS6, Holly- 


500 DIFFERENT Stamps for $1.75. 
Smith, 508B Brooks, College Station, 
TX 11840. 


GERMANY — $2.00 catalog val 
ues for 25c Approvals. Stamphi 
Box 533, Salisbury, Mi 


PENNY Approvals! Regan 
alogue! Kloster 4164- Band St, Sam 
Diego, CA 92105. 


gid PEEL 55 Different, including Trian- 


Space, others! Approvals. Baird, 
PS. Box 8128, Portland, OR 
97207. 

TOPS! 100 Popular Poland Stamps 
(All Different) Only 25c. Mystic, 


Dept, PS2, Camden, NY 13316. 


110 DIFFERENT topical 
Space, Triangles, and mor 
Value. Only 0c. Bargain appro: 
Jey-Lyn, Dept, 187-W, Manlius 
13104, 


BRAZIL mint service send $1 for 


information,” sample. Ribelro, | Rua 
Lisboa 104, Ap62A, 05413 SPaulo, 
Brazil. 

BEAUTIFULLY ILLUSTRATED 
(Free) Topical price lists, Sets, Sou- 
venir sheets, Nudes, Space, Olympi 
Bicentennial, Sports, Coin stamps. Ai 
rovals if requested. Jes tamps, 
ox 425PT, Georgetown, DE 19947. 


MINT United Nations set free with 
Mint or used United States or World- 
wide Approvals of your ch 
Richard Thorne, 13317 Lydia Street 
Silver Spring, MD 20906. 


50 SPORTS PICTORIALS — 350. 
Approvals, Arbour, 3727 Downey Dale, 
Randallstown, MD 21133. 


200. DIFFERENT Czechoslovakia, 
Plus Approvals, $1.45. Fies, AU, 
Thornville, OH 43076. 


FANTASTIC 109 World Wide stamps 
25¢ Approvals. Vanhennik, Rosslyn, 


FREE, U.S. mint #908, with ap- 
provals. Ven-Co Sales, Dept. PS-6, 51 
Parkside Way, North Kingstown, RI 


200 WORLDWIDE Stamps 25c. Ap- 
provals. Whites, Box 24211, Indianap- 
olis, IN 46224. 


SURPRISE COLLECTION! Exotic 
Mint British Colonials absolutely free 
with approvals. VIKING, Great Neck, 
NY 11021. 
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54 RADIO, TELEVISION, 
HAM EQUIPMENT 


36c TUBES, Radio & TV! Free Col- 
er Catalog. Cornell. 42178 University, 
San Diego. CA 92105. 


GOVERNMENT surplus electronics, 
adgeteers illustrated catalog 25c. 
Sfeshna, Nahant, MA 01908. 


CBERs Booklet contains little 
known facts for better results, No FCC 
trouble. Illustrations, plain language 
by a professional Send $4.00 now, 
More from CB, P.O. Box 614, Spring- 
field, OH 45501. 


57 MUSICAL 


INSTRUMENTS 


UP To 60% Discount Name Brand 
Instruments. Catalog Freeport Music, 
114C Mahan St. W. Babylon, NY 

1704. 


LEARN Banjo-5 String Bluey 
Easy. No Music. Free Details, Blaylock, 
25-A, Marietta, GA 30060. 


ACCORDIONS - Famous Makes. 32 
Models. Importer-To-You Prices! Save 
9n Cordovox and Button Models. Home 
Trial, Terms, Trade-Ins. Free Catalog. 
Accordion Corporation, ‘Dept. P, 5535 
Belmont, Chicago 60641. 


BEARCAT Police Scanner VII, 
130,00, Sharp, Box 9601, Pittsburgh, 
A 15236. 

POLICE/Fire scanners, large stock 
scanner crystals, antennas, Also CBs. 
Harvey Park Radio, Box 19224, Den- 
ver, CO 80219. pak 

FREE Educational Electronics Cata- 
log, Eduits, Workshop, Department 


765A, Hewlett, NY 1 


BLITZ ZOINK ZATT: UNSCRAMBLE 
these fascinating communications with our 
CODE-BREAKER and keep informed, ‘The 
CODE - BREAKER 
Tunes to all 

frequencies and 
with all scanners and 
police monitor receiv- 
ers. Factory built, and 
teed, only $24.95 
'Wtalog of many 
al electronic 


PP. 
other descramblers and 
items, $1.00. COD ord 


54A CB RADIO 
'CB'S, Radar Detectors, Calculators, 
TV's, Audio" Equipment, 
Small Appliances, much 
te Preferences. "Brand- 
, Factory-Direct Prices, Bank 
‘accepted, Catalog: $1.00 (re- 
fundable), Vista, 6917-A, E. Monte- 


rey Way, Scottsdale, AZ 85251. 


ELECTRIFY Player Pianos, Pump 
Organs quickly, inexpensively with Lee 
Silent Suction ‘units, Write Lee Music, 
525A Venezia Ave., Venice, CA 90291: 


“PIANO and Player Piano servicing 


and repair books. Catalog $1.00 (re- 
fundable). Vestal Press, Vestal, 8, 
NY 13850. 


HOW TO GET RICH WITH 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 

I have made Millions with little 
known enterprises that have made 
me wealthy Let me send you my 
FREE BOOK — '2100 Unique Ways 
To Make Money.’ Write Success-B 
Box40614 Detroit. Mich 48240 


MAKE $$$ at Home as a Gift World 
Distributor. Giant Catalog $2.00. Re- 
fundable on First Order. Lawson, RD 
=2, Sayre, PA 18840. 


UNLIMITED Earnings In Billion Dol- 


lar Industry. Free Details. E.T.S. 
1328-D Monomoy, Aurora, IL 60501 


BORROW $25,000 interest-free!! 
.... indefinitely! Anyone! Free Report: 
Biccutive-PS6, Hox 368, Buford, GA 
0518. 


PLAYER PIANOS and Conversion 
Kits Wholesale. Catalogue $2.50. RAM 
Piano, 310 Hackberry, Modesto, CA 


P.M.I, '77 FREE MUSICAL 
INSTRUMENT CATALOG 
AMERICA’S most complete source 
of major brand instruments and ac- 
cessories at Low, Low prices. Write: 
P.M.L. Dept. PS, P.O. Box 827, Union 
City, KJ 07087. 


NEW PLAYER PIANO ROLLS. Free 
catalog, Dupree, 2940DS Grace, Costa 
Mesa, CA 92626. 

PLAY ORGAN! Learn with inexpen- 
give, "professional" method. Write 
Tino's Studio-PS, 4001 East Fanfol, 
Phoenix, AZ 85028. 

STRINGS! Accessories. Parts. Lat- 
cst Catalog 256. Stringking, S6. Box 
5444 Lindenhill, Flushing, NY 11354. 


58 SONG WRITERS 


POEMS, Songs Wanted. Recording, 
Publishing Guaranteed. Royalties, Ra- 
dio-TV release. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


E36 Gb Mart, Box 1107S, St. Jo: 
seph, MO 64503. 


SONGPOEMS, SONGS, , Needed. 
Betty's Music Makers, 258P Treasure 
Island Causeway, Treasure Island, FL 
33106. 


STOP CB Theft. Invisible Antenna 
19.95. D. Gunther Smith, 253 West 
2 Stréet, New York, NY 10023PS. 


CATCH-A-THIEF NAILS "EM. 
“BRINGING the CB HAMMER Down 
ọn Crime," a $1 publication which tell 
how the new Catch-A-Thi 
protect homes by broad. g an 
emergency message to CB'ers ready 
to bring aid to the scene, CATCH: 
THIEF, c/o Auburn Enterprises 
Auburn, AL 36830. 


55 ELECTRONICS, 
STEREO, HI-FI 


FREE — Police/Security — Inves- 
tigative “schematics and equipment 
listings, Quimtronix, Box 548-PS, Se- 
attle, WA 98111. 

LEEP — Learning endless 
tapes, timers, complete outfits. Cat- 
alog tree. Sira, Box 24-SB, Olympia, 
WA 98501. 


OLD Radio Programs. Catalog 
$2.00, (deductible). AIRWAVES, 925- 
'P Eagle Hts, Madi 1 5370: 
BI-LINEAR AMPLIFIER, 2 - 30 
MHz, AM/SSB, 100 watt mobile. Con- 
struction plans $3.00. Igor, Box 5516- 
CF, Walnut creck, CA 94596. 


QOWERSI KITS 


Organs, Pi. Strii 
Rhythins, PA Systems 
104-page catalog $2 
WERSI electronics, Inc. 
Dept.A5, Box 5318, 
Lancaster, PA 17601 


56 RECORDS, TAPES, etc. 


OLDIES—45 RPM Original 
Catalog 50c. C&S Record Sale 
197. Wampsville, NY 13163. 


hits. 
Box 


LYRICS — Poems Wanted For Mu- 
sical Setting, Recording. Promotion 
Available on Selected Songs. Fabulous 
Offer. Monthly Awards. 
17 (PS) Longwood, Quincy, 
MA 02169. 


BIG Profits Selling Prime Source 
Plans. Free Details. Pearce, Box 310- 
S6. Cary, NC 27511. 


MAKE $1000 A WEEK CAMPING 

NO Capital Land, Selling or Ex- 
jeeded. Free Details. Write 
312, Box 1616, 


INSTALL Burglar Alarms Without 
Previous Experience or Costly Equip- 
ment. Big Profit. Free Details. Nasco, 
E2696, Woodland Hills, CA 


EARN $60.00 Dally Manufacturing 
Concrete Fence Posts, Practically no 
investment. Send Stamped- 


envelope, American, Excelsior Springs, 
- American, Exe . 
MO 64034. said 


“INTERNATIONAL New Products 
News" — exciting 8-page newsletter 
contains 150 new product sources 4 
ius USIMCO. Box °"432-E8." Bell 
H . -PS. Bell- 
Hower, CA 90700. o 

NEW Luxury Car Without Cost! 
NOR Sp 
OH 43614. 


VENDING Machine. No 


SELL Books! Complete Mailorder 
Plan. VIKARIS, Box 1312P8, Salt 
Lake City, UT 84110. 


FREE Literature — Make Big Moi 
ey Raising Fishworms and Crickets: 
GA 31781 


YOUR Name Placed with 1000 Job- 
bers, Importers, Mailers, $1.00 our 
Mailings for Year. Dixiemailers, King, 
NC 27021, 


TITTEN 
LETRA 
ATE EI 
Ecc 
SA duet Vidi 
C meet 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure. 
Audit Controls, 50 Brookside Avenue, 
Fair Lawn, NJ 07410. 


$10 TO $200 Weekly-Home, Spare 
Time Simplified Mail Bookkeeping. Im- 


I MADE $40,000.00 Year by Mail 
order! He others make money! 
Free Proof! Torrey, Box 318FF, Ypsi- 
anti, MI 48197. 


ELECTRONIC 
SSEMBLY BUSINESS 


Start home, spare time. Investment, Een or 
experience unnecessary. BIG DEMAND assembling 
electronic devices. Sales handled by 
professionals, Unusual business opportunity, 
FREE: Complete illustrated literature 4 


BARTA, Box 248MS 
Walnut Creek, Calit. 94597 


t 
p 


PIANO Tuning quickly learned with 
home study course, Diploma granted. 


mediate Income. Easy. Auditax, Box ^ American Tuning School, 17050 Tel 

347417, Los Angeles, CA 90034. fer Drive, Morgan Hill. CA 95031. 
FAST and easy moneymaking home = 

Businesses. Free Details. Sylvia Beatty, Homa Bunara c rotae 


Dept-1, Eau Claire, PA 16030. 


SONGWRITERS’ Contact lists fifty 
active NYC Music Publishers, $5.00. 
Pierre Books, Box 1092, New York, 
NY 10023. 


POEMS 


Music. Productions, 
Nashville, TN 3720. 


59 IMPORT-EXPORT 
MAIL Order. Details Free. The Byrd 


set to music. Nashville 
Box 40001-PS, 


House, Box 5090-C, Florence, SC 

29502. 

60 BUSINESS 
OPPORTUNITIES 


ECKER 


ER STI 
BUMP! EVICE 


PRINTING D 


imple, Cheap, Portable. Any Message in 
utes. Send for FREE DETAILS. 
BUMPER— MAGIC 
P.0. Box 22791 (LL) 
Tampa, Fla. 33622 
MAKE money in your spare time. 
Become a distributor of gift items. 
ies, and 1500 others. $2.00 
nt catalog, refundable on 
Danner's Wholesale, 48 
id, Bethel, CT 06801. 


MAIL Baby Catalogs to New Mothers 


for Big Profits! Details 25c. Volz-PS, 
Xpsilanti, MI 48197. 


LOOK - Others make money in mail- 
order, can you? Details, AMO, Dept. 
4. P.O. Box 10938, Atlanta, GA 30310. 


MAKE durable building plastic eas- 
ily, Waterproof, Fireproof. Economi- 
cal, Bays Laboratory, Rt. 1, Box 168, 
Cedaredge, CO 81413. 

SELL books by mail. 400% profit. 
Tory, P.O. Box 18 Worth, IL 
60482. 


COST 25c Retails $12.95. Bronzed 
Baby Shoes. NbcPS, Box 1904, Seb- 
ring, FL 33870. 


IMPORT, Export opportunity t. 
itable worldwide mailorder s 
from home, without capital or travel 
abroad. We ship plan for no risk ex- 
amination., Experience „unnecessary. 
Free report. Mellinger, Dept. E2696, 
Woodland Hills, CA 91367. mes 
TAKE catalog Orders. We dropship 
1001 Best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery. Spectacular home 
business opportunity. Free Book, SMC, 
6061 De Soto Ave., Dept. 28-54, 
Woodland Hills, CA 91365. ' 
HOW TO MAKE $2.000 WEEKLY 
AT home using other people's money- 
Guaranteed. Free details. Richlieu Re- 
Box 25357, Dept. D6, Houston, 

005. 


por 
TX T 


Over 1.000 molds 
available. Lynnette, 6251R 
Mentor Park, Mentor. OH 44060. 


HAVE Own Busine! 
est wholesalers, Am 
Rock bottom prices. y. 
Free details. International Buyers, Box 
16386-PS2. Portland. OR 97233. 


$300 WEEKLY Selling Information 
By Mail Dilello, PS6, 101 Crotona, 
Harrison, NY 10528. 


MAKE, Sell, Bricks! Free Detalls! 
Xeobries, 5718 N. Mozart, Chicago, TL 


MAKE $92.00 FROM Square Foot 
Plywood (Jigsaw or Bandsaw neces- 
ry). (Proof), details 25c. (Refund- 
able. Woodarts, Bridgewater, MA 


$300 - $700 MONTHLY, Raise Rab- 
bits, Laboratory Animals ‘for us, We 
supply Equipment, Breeders, Instruc- 
tions. Details — 25c. Laboratory Ani- 
mals, Inc. PS, Countyline Road, Pent- 
water. MI 49449. 


PIANO Tuning Learned Quickly at 
Home! Musical Knowledge  Unneces- 
sary. Free Information. Empire School, 
Box 450327, Miami 33145. 


RAISE Earthworms for Us, Baker 
Enterprises, Box 173, Sparta, OH 


CASH With Your Camera! Earn 
$5000— $15,000 Yearly selling to 
4.000 clients. Sell photos 15 or more 
times. Guaranteed. Details — 13¢ 
stamp. Pictureprofits, Dept. 299-PS67, 
Holtsville, NY 11742. 


REPAIR HYDRAULIC JACKS— Free 


AUTOMOTIVE Tool Jobbers Write 
for Special offers Nationally Advertised 
Power and Hand Tools. Send Stamped 
Envelope to Associated Distributors, 
Dept. J, 401 Augusta St., Cincinnati, 
OH 45202. 


OLD Radio Shows! Thousands Avail- 
able! Catalogue $1.00. Box 9032-R, 
Wyoming, MI 49509. 


OLD Radio Programs on cassette 
tapos. Catalogue $1.00. Radio, Box 
92468, St. Louis, MO 63117. 


mo MOREE ge 
TELEPHONE pickup ring. Record iti 
formation from phone, Use with re- 


gorders/dictators. $4.09. Kopy-Kai 
Tape Center, Dept. P. 845 Will 
Road, Menlo Park, CA 94025. 


RECORDS — TAPES! Discounts to 
73%; all label no purchase obliga- 
BL esent discount dividend 
Certificates: guarantees. Free 
details, Discount Music Club, 650 
Main St., Dept. 4-0677, New Rochelle, 
NY 10801. 


MANUFACTURER NEEDS MAN TO 
ASSEMBLE product full or time. 
Five-figure income potential immedi- 
ately. ^ Illustrated ' catalog 

K.R.C. Manufacturers. 
Dolores Street, Wi 


MAILORDER - Nationally known 
millionaire will teach you personally. 
"Write for informative book. gift cata- 
log, and complete de! EVERY- 
THING FREE! No obligation. Mail Or- 
der Associates, Dept, 610, ‘Montvale, 
NJ 0764: 


EASY-to-start rubber stamp busi 
ness at home in spare time. Make up to 
$16.50 an hour without experience. 
Facts free! Write to: Roberts. Room 
RC-3.GE, 1512 Jarvis, Chicago, IL 


Details Hydraulic Parts Supply, 
Dept. S, Box 4157, Brownsville, TX 
78520. 

SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Lightning Seller 
Exceptional Margin, Samples for Trial 
Northwest Electric Ave.. 683, Mitchell, 
SD 51301. 


ABANDONED INDUSTRIAL SILVER 
YOURS For Taking. Easy $24,000 
Yearly! Free Information, Silverman, 
H-12, Box 548, Woodville, TX 75979. 

PHOTOSTAMP | Agents Wanted! 
Make Big Money from Home Mallor- 
der. Free Samples & Information: 
Postermatic-C8, East Providence, RI 

14. 


MAILORDER — Establish Own Bus- 
iness. Everything Supplied — Cat 
logs, Ads Mailing Lists, Merchandise 
Drop-shipped. Gif-Guide, 5818 Ve 
ice, Dept. 625, Los Angeles 90019. 


BE Your own boss! 1001 fast, easy 
ways to make money! Free! “Rush 
name, address, zip Money Making 
11071-E Ventura Bivd. Studio City. 
CA 91604. 


PREPARE Tax Returns — Housewife 
Jo Ann Netzley made $5,500 last set 
Son. Train at home. VA approved. 
tional Tax School. Monsey, IFH, NY 
1 


CRAFTSMAN SKILLED HANDYMAN 
get $30 an hour reinforcing doors de 
Windows of burglarized homes - For 
complete details & new book on Bur- 
glary Prevention send $3.00 to: Cat- 
fran, 1660 Sutter 2201. San Francis- 
co, CA 94109. 


GUARANTEED $178.00 WEEKLY. 


Work one hour daily Free Brochure. 
FAS. Box 13703, San Antonio, TX 
18213. 

EARN $240. from sheet plywood: 
Lincoln, 216 Spring, Seattle, WA 


MAILORDER Dealers Wanted. Earn 


Outstanding Profits using Tested Pro- 
motions! Executive Type Business. 
Rutward-KH, Georgetown, CT 06829. 


CASH from the MICROCOMPUTER 
REVOLUTION, EXCITING instruction 
manual $10. Microcomputers, 2054 
Township Road, Monroeville, PA 

6. 


999 SUCCESSFUL Little Known 
Businesses! 256 pages! Satisfaction 
guaranteed! $8. Prince George 
Boater Corporation. 8480, Thunderhill 
Road, Columbia, MD 21045. 


YOUR Neighborhood Goldmine! Get 
rich with Income Property—I'll show 
you how! Free information, Goldmen, 
Dept 1P6, Box 1711, Chainpaign, IL 


MECHANICALLY Inclined Individ: 


ful Small 
Write: 92-P 
Brooklyn, NY 11235. 

CRAFTING Smoking Pipes” book 
Materials, Tools. Pimo S67, Chicago, 
IL 60659. 


AMZOIL distributorships available. 
Synthetic oil for gas and diesel en- 
gines, Badolato, Bay Green Lane, 
Port ‘Washington, NY 11050. 


Tum east cff iot 

hairs, sofas worth $100. No exe 

fines needed. We show you how 
and furniture Vis o 


61  MONEYMAKING 
OPPORTUNITIES 


MILLIONAIRES Success Secret 
Guide to million-dollar opportunities 


Proven, tested plans! Free Moneybooki 
Company, Box 4326-A6, Gary, IN 


DISTRIBUTORSHIPS for easy to sell 
low priced solai lucts. See our ad 
under DO-IT-YOURSELF. For sales in- 
formation kit send $2.00 to: SOLAR 
AWARENESS INC., Dept, SD-1, 24 
21 Street, New York, NY 1001 


MAKE Money Plan And 6 Formul 
3.00, R, Pierre, 1104 Stratford, New 
‘ork, NY 10472. 


YOU can make MORE MONEY! Fres 

detai ind S Enterprises, Dept. 24, 

enwood ‘Lane, Bor 4615. Canyon. 
TX 79015. 


$1500 A MONTH 
IMAGINE Earning $1500 A Month 
With Little Or No Investment Or Work, 
Incredible But Certainly Possible. 7 
Day Money Back Gi end 
6.95 For Booklet OC., 
PO Box 18421-PS4, San Jose, Ci 


WRITE ARTICLES AT HOME 
MY Pamphlet, How To Make Money 
Writing Fillers, Tells How And What 
To Write, And Where To Sell It, Send 
$2.00 Cash Or Money Order For Book- 
let MO-51F To: Lor 
ole Circle, Clarksviii 


CASH IN on your hobbies, spare 
timo, ideas, Free Information. Holland 
Company, Box 2560-H, Trenton, Nj 


ROULETTE, Secret System Works 
with astounding results, Tested yea 
$7.95 total. Syste: . Box 3524. 
Phoenix, AZ 85069. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM, Exceptional Mar- 
gin. Samples for Trial. Northwest Elec 

Ave. 695, Mitchell, SD 57301. 


BIG Commissions! Learn tricks and 
techniques of real estate selling. Cat- 
alogue $2.00. Home Sales, Box 8106, 
Rochester, NY 14617. 
FINANCIAL Independence! Mailorder 
MILLIONAIRE | reveals _ step-by-stey 
Method to great Wealth! Free inform: 
tion. Goldmen, De} 
Champaign, IL 61820. 


UNLIMITED Earnings with Fantastic 
MONEYMAKING METHODS. Free De- 
tails: PJ Mailorder, 1593 Dufferin St 
Toronto, Ontario, M6H 3L5 Canada. 


$200.00 DAY Possible. Electronic 
Installations, Preliminaries $2.10. Box 
809, Boynton Beach, FL 33435. 


TREMENDOUS! Profits 
Estate. NEW Report Tells You How 


Products, 43A Staples Ave. Everett, 
MA 02149. 


FREE Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-Month subscription, Sales- 
man's Opportunity Magazine, Dept. 
192, 1460 Hancock Center, Chicago 

"WATCH REPAIRING. For Cash In- 
come or Hobby. Free Sample Home 
Study Lesson. ' Chici School of 
Watchmaking, WTA, Fox River Grove, 
IL 60021. 


CHIMNEY SWEEPS IN DEMAND 


as the use of fireplaces and 
woodstoves sky-rocket. 
Mg ANN Make 5500-51000 a week. 


3 


CY Tad ant show you how. 
gp ony Mg xe) orones 


GEB equipment and training. 


August West Chimney Sweep 
P. O, Box 1725 


AL Motwaik. Conn MS 


GET RICH!! Secret law erases debts. 
Free report exposes millionaire $$ 
secrets. Blueprints, #S6, 453 W256, 
NYC 10471. 

DISCOVER EASY HOME INCOMES 

LEARN Mailorder and Others. Write 
for Free Details. B & P Agency, Box 
E-1, Windsor, CO 8055 


LEARN The secrets of repairing 
junk batteries "Fabulous Profits” at 
ome, Apex Engineering, 3100 Ramo- 
na, Atascadero, CA 93422. 


CONTESTS - Sweepstakes - 52 page 
magazine, 50c. Year, $6.00. Prize- 
winner-S, Box 10596, St. Petersburg, 
FL 3373 E 

HOW TO WRITE MONEYMAKING 
Booklets, Folios. Copyrighted under 
your name. details, MOIC, Fort 
Anne, NY 12827 

^ BUILD DOG HOUSES. Steady In- 
come, Details 50c. Rosco, Box 189. 
Glenshaw. PA 15116. 


$200.00 PROFIT. Sheet 1," Ply- 
wood. Details 50c. Novelties, 610 So. 
24th, Elwood, IN 46036. 


INVENTORS— "How To Legally Pro- 
tect & Sell Unpatented Ideas For $25 
Or Less" $3.00. Charles 'S. 
Prince, Invention Consultant, 415-H 
West 57th St., NYC 1001 


INCOME Security your 
Diski, P.O. Box 18671, 
8573 

GUARANTEED $171.00 Monthly. 
Homework, Free. Box 17403, San 


$175.00 WEEKLY Correcting Pu- 
pils” Lessons! Samples, $1.00! 
Tie's. S07-SL Fifth, NY 10017. 


ADVERTISING Bu: You own 
it! $400 first week or money back. 
Write: Action Ad Clock, Room AC- 
3-GE, 1512 Jarvis, Chicago, IL 60626. 


EARN Money. Make Beautiful wood- 
en toys from standard size wood using 
simple tools, 50c for detailed informa- 
tion, Refundable! Design Group, Box 
1052, Dept. 29, New York, NY 10019. 


FREE lesson, Make money writing 
short, simple paragraphs. Successful 
Writing, jox 2971, Seal Beach, 
EAR 


SELLING KNAPP SHOES IS EASY 
ENJOY a Steady, Dependable In- 
Your Own Nationally-Famous 

; Highest Cash Commissions 
Immediately. Your Own Hours. No 
Investment. Free Sales Kit. Irwin Mar- 
golis, 611 Knapp Centre, Brockton, 


g 


MA 02401. 


jestic, Box 


HOW TO, make money from hob- 
bies, spare time, ideas. Free informa- 
tion. Holland Company, Box 2560-G, 
Trenton, NJ 08690. 


BEAT THE 
DICE TABLES 
Make Dough...Likea PRO 

in all Legalized Casinos 

Place only S bets. 


All numbers are in your favor including 7 
10, 11,12 


62 EMPLOYMENT 


INFORMATION 


"HOW TO GET THE RIGHT JOB” 
POWERFUL Report Tells How. Free 

Details. Quality Products, 321 Maine 

Avenue, Carteret, NJ 0700! 


EMPLOYMENT! | US. Foreign! 
Skilled, Unskilled, Equal Opportunity, 
All Fields. Directory, Application. 
Resume Instructions $3.00. National 
Information, De| ment 411, 422 
Nasen Building, Washington, DC 


WORK Overseas. Australia, Africa, 
South America, Europe. etc. Construc- 
tion, Sales, Engineers. Clerical, etc. 
$8,000 to $50,000 +. Expenses paid. 
For employment information write 
Overseas Employment. Box 1011F, 
n. MA 0210: 


AUSTRALIA — New Zealand Want 
You! 50.000 Jobs! Transportation! In- 
formation booklet $2.00. Austco, Box 
8489F, Long Beach, CA 90808. 


AUSTRALIAN Opportunities | Fact 
Book. For Information, $3.00. Mich- 
aud ‘Enterprises, Box 815, Copper 
Cliff, Ontario. Canada POM INO. 


TRAYEL! FOREIGN SHIPS! GOOD 
PAY! No experience, Men/women. 
Adventures abroad. Work. Study. 


Stamped long envelope. GLOBETROT- 
TER, Box 
64141. 


1266-PSB. Kansas City 


LOOKING FOR BETTER JOB? Start 
money-making technical career . 
the easy way! Free revealing details. 
Counseling, Box 389-PT6. Tustin, 


POLICEWORK. employment tips. 
suggestions, straight — information 
33,10; P.O. Box 686, Orange Park, FL 


SENSATIONAL Manual. How to get 
lucrative jobs overseas. 253 pages, 
$2, Belvedere, Box 363PH, New York 
10011. 


‘OVERSEAS Employment . . . $10 
000 - $50,000 +. Free Information! 
Employment Internation: Box 
29217-FF, Indianapolis, IN 46229. 


63 SPECIAL SERVICES 


ENERGY Environment Simulators 
for Utilities, Schools, Museums - Good 
Commissions - Tenntronics, Box F, 
Clarksville, TN 37040. 
MEN—Women! Show new Hertel 
reference Bible. Astonishing 3-dimen- 
sion Nativity cover. Fully referenced 
scripture text commands instant at- 
tention. Top commission, bonus. Lib- 
eral credit plan! No investment. Dem- 
onstrator furnished. Write Internation- 
Book, Dept. P. Box 118, Wichita, 


ES eron 
68 REMAILING 
SERVICES 


MAIL Received - Forwarded from 
Newport Beach, Huntington Beach, 
Balboa. Solovay, 933 Evergreen, Costa 
Mesa, CA 92627. 


INFORMATION On Anything. Fer- 
guson Research Specialists, 00-15 
Woodside Woodside, NY 


65 MANUFACTURING 


ARE YOU ABLE TO MAKE THINGS? 
Individuals with a manufacturing 
facility or capability (Inventors) 
(Punch & Die makers) (Mould 
makers) (Tool makers) (Turners) 
(Craftists) (draw & Sketch Art- 
ists) Etc 

*NEW IDEAS & INVENTIONS 
1 am searching for a “colleague” 
who can provide full time "'techni- 
cal” “practical” assistance for de- 
velopment/further development of 
new household appliances, per- 
sonal possessions, stationery, 
pastimes, tools, materials, deco- 
ratice architectural products 
through making of actual samples 
& for manufacture of one minor 
product on a small scale in Hin- 
dustan or elsewhere (not in Iran) 
Several samples already made. 
Preparations for reproducing them 
can begin right away. Like to pro- 
duce Wines, Liquers, pottery, Ce- 
ramics am fond of all non-scientific 
traditional arts & crafts. May help 
you with your ideas also. Onl 
thinking of high quality small 
quantity lightweight folkluric pro- 
vincial ancient manufacturing style 
not commercial style production 
with emphasis on “capital” & pre- 
determined sale & marketing 
planes & profit. Failure to sale a 
risk to be taken. Expenses must be 
minimum at first. For more infor- 
mation please type write in any 
language using photos etc to refer 
to anything you have made or 
mention something you have de- 
signed/thought of/inspired by an 
idea of your own. Mention exactly 
what you are prepared to do. À 
photo of yourself useful will be re- 
turned with your letter etc. Adver- 
tiser (an Iranian) wants to leave 
Iran permanently. Stopped draw- 
ing and sketching six years ago to 
y his hand in this field. Has no 
office or work place as such & not 
involved in any business. Has 
more than 60,000$ for sharing ex- 
penses. This is not a job but prac- 
tical assistance can be paid for. 
WILL PAY THE highest price for a 
certain Die & Die press if made to 
Order quickly from details sent by 
mail. Address: Behrooz Kolbeh-9- 
11 - Naheed - (Kakh - AbuRayhan) - 
Tehran-Iran- 


Avenue, 


67 SALESPERSONS, 
DISTRIBUTORS WANTED 


BECOME a successful Manufactur- 
ers' Representative. Manufacturers 
Agents Newsletter tells you which 
firms are looking for representatives, 
the firm's product line and territories 
available. For information write: Man- 
ufacturers' Agents Newsletter, Dept. 
151A, 23573 Prospect Ave., Farming- 
ton, MI 48024. 


SIDING KITCHENS ADDITIONS 

CLOSERS needed. 10 % APR fina 
ing statewide. Ample leads. Warm cli- 
mate. Move to Arkansas required. Par 
Type commission. $40,000 annual 
easy—$60,000 for workers. Detai 
H-S Company, Box 5600, Little Rock, 
AR 72215. 


ed. Over 1000 items — large 
fog —- $2.00 — refunded with first 
order. Milroy Distributing. 4530 E. 


CHICAGO Remails. Confidential! 
25c. Receiving - Forwarding. April, 
Box 282C, Willow Springs, IL 60480. 
69 CONTESTS 


WIN Gov't Oil Leases!! Details . 
33c: Raneses, Yreki 
93901. 

RAINBOW'S END Newsletter, Chock 
full of national sweepstakes /contest 
news. 10 big issues per year - $7.00. 
Two years - $12.50. MONEY BACK 
GUARANTEE, Rainbow's End Publish- 
ing Company Dept, PSJ, Box 83, 
Rockvill 50. 


70 AUTHOR'S SERVICE 


PUBLISH Your book! join our 
cessful authors, All subjects invi 
Send for free appraisal and detailed 
booklet. Cariton (Dept. PSR), 
84 Fifth Avenue, New York 10011. 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


Leading book publisher seeks man- 
uscripts of all types: fiction, non- 
fiction, poetry, scholarly, religious 
works, etc. New authors welcomed. 
For free booklet C-52. Vantage Press, 
Inc., 516 W. 34 St., N.Y. 10001, U.S.A. 


à. 


71 ARTS & CRAFTS 


GLASS BLOWING Kil Mi 
glass Miniatures for Pun and Money. 
Free Details — Willis Glass, Box 346! 
aheim, CA 9280: 
JEWELRY Making Supplies. Catalog 
Bor Mge oo Daley: ev Boas FAN 


sae, MAKE TIFFANY-TYPE LAMPS 


rer fo toad gle eating without new 

polented system. “Semi clades 

fon molded FORM, accurate PAPER PATTE 

structions Sond 3o 

24 lamps in ‘on 
taming ond ciolog of kit end Sopp 


HL WORDEN-GRANGER, "HA, 


"FREE $7.95 WALL MURAL with 
order of any $14.95 mural. Pi 
numbers kits assure drai 

fessional res 

suit your decor. 

tern, brushe: 


P: 


COIN Jewelry. Cut Out cre m [3 


rofit. I'll Teach You, Thompson, 2121 
Center Way So. B'ham, AL 35205. _ 
GENUINE DIAMOND MARKING PENCIL ] 
Guaranteed to 
material. Use- 
fal for layout S 
Work, glaas 
Wdentigeation, 
hobby & erafis 
MINITOOL E 
15076 Dickens Ave., San Jose, Ca. 95124 
71A REPRODUCTION 
MOLDS 
900 FIBERGLASS Molds. Ornamen- 
INSTRUCTION 
LEARN Sewing Machine Repairing. 
Men, Women, Lucrative Profits. Pro- 
fession with Bright Future. Gresslin 


side" marking, 
kraphie art 
tal Concrete Catalog $2.00. Plycrete 
Mold Co., Elk Rapids, MI 49629. 


Work, property 
72 EDUCATION & 


Correspondence ‘School, Box 927, 
Spencer, IA 51301 

EARN Extension Degrees in Homo- 
copathy, Radionies. Botanic Medicine, 


Naturopathy. Philosophy. Psychology, 
ete, School Founded 1961. Prospectus 
Sio. Airmalled. Secretary PA/PS, 

dge Fo School, Highfield. 


FREE Lifetime Ordination. Become 
Chaplain, Missionary Evangelist. Bish- 
9p,,BoX 744-PS, McKeesport, PA 
15134. 


73 | CARTOONING, 


SIGN PAINTING 


LEARN Dowsing, Radionics, Radi- 
gsthesia and EST. Subjects. Free 1- 
lustrated Catalog Courses And Equip- 
ment, (Airmalled $2.00.) Established 
30 Years. Bruce Copen. Highfield, 

Sussex, England RH17 TEX. 


Tight to the title 
uarch of Gospel Ministery, 
Skyhill Court, Chula Vista, CA 9: 


92010. 
COLLEGE DEGREES BY MAIL. Get 
E 


chelors, Masters, Ph.D.s. the easy 
way, at low cost, without attending 
any classes at all! Free revealing de- 
tails. Counseling, Box 389-PS6, TuS- 
tin, CA 92680. 

"WATCH REPAIRING. Complete 
Home Training. Diploma Awarded. 
Free Sample Lesson. Chicago School 
of Watchmaking, WS, Fox River 

IL 60021. 

UPHOLSTERY Decorating. Free 
Booklet. Learn at Home. Upholste 
Decorating School, Dept. 5311-067, 
Little Falls, NJ 07424. H i 

BURGLAR/FIRE ALARM EXPERTS 
NEEDED for Cars, Homes, industry. 
Learn high profit Systems instal 
at home spare time. “Simple, Quick, 
Complete, Free information by mail. 

men. Security Systems Man- 
agement Bebool (one fep. dert 


le 
HIGH EM x Home in deed 
Time. If you left school without fin- 
ishing, write Today for Free Brochure 
about our Home Study Method, Di- 
loma, and Accreditation, American 
Beto, Dept, BAOG47, Drexel at 58th, 
Chicago 60637 - 
“ELECTRONICS DEGREE by corre- 
dence. Free Brochure, Grantham, 
006 Stoner. ‘Angele: 025: 
LEARN Austin nk. Free sd 
log, Reisch World Wide Colles one of Auc- 
tioneering y 3, TA 


Inc, Mason Cit 


AUCTIONEERING, Mendenhall School 
of. Auctioneering,” High Point, NC 
27263. Free In formation, Largest in 


USED Courses! Books! List 15c. 
124 Marlborough, Salem, 


ection Agency. "Lit- 
Franklin Credit, Roa- 

noke, VA 2400: ia 
“DEGREES. Thesis Method. Bro- 
ghure, $1. North, Box 3388, Tulsa, OK 


SHIP SALVAGE Monog 
styrene in Ship 
matics and Ini 
Dept PSs 1800 N 

ept. x 
more, MD 21201. - - 

COLLEGE Degrees. |External-Rec- 
ognized) free information: California 
Pacifica University, 6253 Hollywood 
Biva, Hollywood, CA 90028. 213/ 

VU NDERSTANDING Elciris Cirrult 
sis he poppan, Box 490, Bali- 
wi 8 

onDRAETING Courses complete, for 
only $: Por information 
wri Braking 2108 Bon Aire, Vic- 
toria, TX 7 

“FCC LICENSE, ist & 2nd Class. 
Electronics Career courses by mail 
G. L Bil, FREE School Catalog and 
Information. School rep will try to 
call, Write CIE- Cleveland Institute 
Of Electronics, Dept. WPS-23, 1776 
East 17th St., Cleveland, OH 44114. 

WELDING TRAINING. Basic and Ad- 
vanced for Major Processes — Arc 
(Stick), MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school. Accredited 

r NATTS. Approved Ohlo 70-12- 
0064 HT. Write for school bulletin and 
course schedule. HOBART SCHOOL 
OF WELDING TECHNOLOGY, Box 77, 
Troy, OH 45373. 

FASTEST, EASIEST PIANO COURSE 
IN HISTORY! Uses 
Free information 
CA 91011, 

COLLEGE 
Choice of Subjects. Easy 
Information. Elysion Colle lege. B. 
909, San Ysidro, CA 9217 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover a 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send for free details. 


* Institute of, 
Advanced Thinking 


845 Via de la Paz, Dept. PSA 
Pacific Palisades, CA 90272 


Charles St., Balti- 


CARTOON for money ! 


Free 
Book: Success, Box 885B. Dearborn, 
MI 48121. 


LEARN Cartooning at home. Write: 
Box 


Cartooning, 


70696, 
Springs, CO : 


Colorado 


‘SIGN "Painting e Easy Learning 
Method. | Free 


talogue. 
tertown, MO 65 


Kaufmann 
02: 


Lesson CARTOON Course, Car- 
toon Tips, Both $3.00. Tooners, Box 


mail. 

toonerama, Box 263-5Y, Branford, 
06405. 

76 


DETECTIVES 


— FINGERPRINTING exciting sci- 
entific career. Home study course 


teaches everything. Certificate on com- 
pletion. Many openings: prepare now. 

Professional Investigators. Dept, FP. 
lox 


134 CA 9004 


ipel pin, cer- 
tificate, future, Professional Investi- 
gators, n Dept. CB, Los An- 


. EXCITING Profession, Easy Home- 
study Course; Diploma, Universal De- 
tectives, Box 8180-E, Universal City, 
CA 91608. 

DETECTIVE Training Course. Ameri- 
can Detective Institute, Box 418-B, 
Fairfield, AL 35064. 


77 LOANS BY MAIL 


"FREE Details 
$300:53000 entirely by mall. Write 
Postal Finance, Dept, 11-04, 6018 
Maple, Omah: 8104. 


78 WINEMAKING 
WINEMAKERS —  BEERMAKERS 
— Free Catalog. Fast Service. Large 
Selection, Kraus, Box 7850-N, Inde- 
pen MO 64053. 
WINEMAKERS — Beermakers. Free 


Catalog. Equipment Supplies. Conti. 
mental Box 68016-PS, Indianapoli 
IN 46268. 


WINEMAKERS BEERMAKERS EX 


ents ‘items, Danenbergers, Box 276- 
S. New Berlin, IL 62670. 
WINEMAKING, kit, Everything, you 
need to make 2 gallons at a time. 
Complete “instructions. included. “Use 
any kind of fruit. $6.98. Centron Prod- 
ucts, „P.O. Box 452, Cedar Falls, IA 


BEERMAKERS Winemakers . . . free 
catalog, recipes. Finest ingredients, 
equipment, service. S.P.T., Box 784-8, 
japel Hill, NC 27514. 


WINEMAKERS: Free Illustrated ca 
alog of yeasts, equipment. Semplex, 
P.O. Box 12276H, Minneapolis, MN 
55412. = 

WINEMAKERS, Beermakers, Barrel 
Furniture Supply Catalog & recipes. 
35c. Wine Hobby USA. Box 1866-PS, 
Allentown, PA 18105. 


79 BUY IT WHOLESALE 
NET 000. E Below Whol 
sale! 


sainhunters. Box 730-B, Holland, Mi 
49423. et 
REPLACEMENT PARTS to fit most 
current makes, models chain saws. 
lawnmowers, small engines. First 
quality, Substantial savini 
alog. Štore 
number for speci 
Repair Parts, Box 43073-K82, Mid- 
dietown, KY 40243. 
FREE WHOLESALE CATALOGUE. 
Snowmobile, motorcycle, small en, 


parts, fiberglass supplies. Mfg. Sup- 
ply, Box 157-P, Dorchester, WI $4425. 
WHOLESA) jargains, Imports, 


Closeouts, Liquidations, Surplus. Free 
Information. Southwest, Box 449-L, 
Noel, MO 64854. 


30 NEW Ai igh Speed Drill 
Bits, 1/16"-12" - $14.00. New Air 
Hose 200 p.si, - J4"x50' $15.00. 
Allender Co., 29375 Halstead, Far- 
mington, MI 48018. 


80 ADVERTISING 
AGENCIES & SERVICES 


ADVERTISING Ratebook leading 
mewspapers, magazines — $1.00. For 
mailorder business, salesmen, etc. Chi- 
cago Advertising. Agenc: 

Jackson, p-Calcego $0804. 

Lei over 100 | 
tional Magazines $1.00. Baba, 1448 
W. Highland, Chicago 60660. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


FREE Brochure On Custom Made 
Rubber Stamps. Watson's, Phillips, NE 


84 PRINTING, 
MULTIGRAPHING, ETC. 


.1000 GUMMED „Address Labels 


$1.00. Canada $1.35. Walt’s, Box 
960. South Bend. IN 46624. 
"WHOLESALE. Printing, Office Sup 


plies, Equipment. Free 
tic, Box 1678-PS6. 
29503. 


‘atalog. Atlan- 
Florence, SC 


SAVE 5095 
on camera-ready PRINTING 
one day service-free catalog 
100 of one 81X11 original $2.50 
100 of five 8/2X11 originals $1.75 
100 of ten 814X11 originals $1.63 
1000 814X11 $8.95 Two sides $12.95 
MINIMUM ORDER $5.00 
LIGHTNING PRESS 
5331 N Newland 
CHICAGO, IL 60656 


85 PRINTING & RUBBER 
| STAMP OUTFITS 


t Stamp S Starting 
Catalog $1.00. Deductible. 
Martin's, 1432 Major, Jefferson City, 
MO 65101. 


p outfit 
Free catalog. Fast service. J 
Supply, Brownsville Rd.. Mt. Vernon, 


IPLE-X RUBBER STAMP PRESS- 
ES. Hydarulic Operated, Electrically 
Heated., Sizes — 5"x8",  B"x12 


10^x15^. Starting Outfits, Order for 
Presses. Supplies Shipped Day Ro- 
ceived. Send $2.00 for log and 


Brochure, Custom Manufacturers, Box 
211-PS, ‘Springfield, MO 65801. 

BARGAINS; 1250 Offset Presses. 
Mimeographs, Office Machines, Dixie- 
graph, King, NC 27021, 5 

PRINT YOUR OWN — Printing 
Presses. Type, Supplies Direct From 
Factory. Send 25c for Catalog and 
Semples to: Kelsey Company, DS, 
Meriden, CT 06450. 

SAME Day Shipment. Rubber 
Stamp Supplies. Wholesale List $1.00 
deductible. Star Stamp. 732 South 
Federal, Chicago, IL 60605. 

SAVE over $300 on Rubber Stamp 
Presses. Details $1. Tolson, 590 Alden, 
Ludlow, MA 01056, 


88 OLD GOLD, JEWELRY 
WANTED 


Infor- 
5 345-R South 
sell. Orange, CA 92666. 

HIGHEST | CASH, IMMEDIATELY 
FOR Old Gold, Silver 
eiry. Gold Teeth, Walch: 
Spectacles, Free ‘Inform: 
dustri 


HIGHEST cash for 
teeth, 
brochure. Hamilton "Industries, 
3133-S, Hamilton, OH 45013. 

‘HIGHEST CASH for Gold. Jewelry, 
Gold Teeth, Rings, Diamonds, Watch- 
Ss, Silver, Platinum. Mail Articles To- 
day. Free gift with Information. Chi- 

Gold & Precious Metals, 6E 
Monroe, Dept. 1057, Chicago 60603. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
..WATCH, Clock, Jewelry Tools and 

,00. Compai 
. Drawer 8-A, Milwaukee, Wi 


old, 
. rings, watches, diamonds. Free 


jewelry, 


Box 


z 


— —BE THE FIRST —— 


to wear the World's Newest and only SOLAR 
POWERED ANALOG QUARTZ „WRISTWATCH 


Time keeping accuracy of 1-2 minutes per year 
in normal wrist use. 

Hapid set day und date calendar device enabling 
setting without disturbing. hands, Latest scratch 
Proof crystal amd lightweight all stainless case 
With fully adjustable staintess ‘steel band. 

Special” built in power cell giving two full 
years of operating energy to this timepiece, with- 
Out the use of the special solar cells if light is 
Unavailable, However exposure to sunlight for ten 
minutes will power this watch for a full 24 hours 
T desired. 


by CITIZEN WATCH and serviced in every coun: 


try of the world. This watch is sold with 
MONEY BACK GUARANTEE IN TWO WI 


tor 
JEROME SHULMAN 
278 Bedtor Ne 104: 
FAMOUS “Junghans” Batterie Clock 


Movements, great choice of hands, 
numerals etc. 


FREE -Inkin The" Pendulum, 618 
per REE, Literature, Self-Inking Rub: ^ Broughton, Victoria, B.C. canada V8W 
crest. Rush, NY 14543. ice: 

WOOD DESK STAMPS. POCKET WATCH and Clock Repairing Books, 


STAMPS. New Low Prices. Free Bro- 
chure. Wingerter, Box 676, Elmhurst, 
NY 11373. 


Tools, Materials. Free Catalogs. North 
American, Box 77-BF, Fox River 
Grove, IL 60021. 


SEE-THRU ALARM CLOCK 
Fascinating and educational. This 
colorful, double bell alarm clock 
allows you to see what makes it 
tick. The time is dramatized 
through the clocks mov- 
ing parts of yellow, brass, 
red, and blue. The clock 
stands over 514” tall with 
bright red case, brass 
bells and brass trim. Great 
for kids room, master 
Suite, office or’ camping 
out. Only $7.98 plus $1 postage 
and handling. Send To: Tri-Century 
Products, Dept. 138 PS, 5813 Crest- 
wood Cr. Ft. Worth, Texas 76118. 
Satisfaction 100% Guaranteed. 


A 
P 


91 OF INTEREST TO ALL 


DON'T Die Without Will! Blank Will 
Form -Protects Your Family, Only 
$2.00 Guaranteed! Order today!! Send 
To, Best Bargain Products, A7B, 921 
Fulton St. San Francisco, CA 94117. 


PURIFIES drinking water anywhere, 
At home, camping, traveling, H20K 
removes ‘chlorine "chemicals, 
$29.95. Used by State Dep: 
Peace Corps. Free information, BET. 
TER LIVING LABORATORIES, 2873-K 
Directors Cove, Memphis, TN 38131, 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


SHIP and Yacht model fittings: 
Pine construction Hull Ki 

prints, Send $1.00 for Illustrated cat- 
alog, A. J. Fisher Inc., 1002 Etowah 
Avenue, Royal Oak, Mi 48067. 


SHIP Model Kits, fittings, plans, 
books, tools, engines, motors. 1977 
illustrated catalog $1. "refund- 
able with first order." James Bliss & 
Company, Dept, PS, Route 128, Ded- 
ham, MA’ 02026. 
94 FOR INVENTORS 
PROTECT YOUR IDEA - AVOID 


PIRACY, Low Cost. Free information: 
INTERNATIONAL REGISTER of IDEAS, 
$83 Fifth Avenue, New York, NY 


SHOULD You PATENT YOUR IN- 
VENTION? For FREE U.S. Government 

Prepared information on seeking quali- 
fied advice on invention. protection 
and development, amd the names of 
REGISTERED patent attorneys and 
agents in your locality, write: Co 
missioner of Patents and Trademarks, 
Box 8B, Washington, D.C. 20231. Paid 
for by American Patent Law Asocia- 
tion. 

LEARN how to offer your invention 
for sale or license, Free booklet Out- 
lines procedures, royalty rates, re- 

uirements. Kessler Sales Corporation, 

-76-FI, Fremont, OH 43420, 

INVENTOR'S DIGEST - Articles of 
lasting interest! American, Society of 
Inventors MAGAZINE, 5 issues $10, 
sample issue $1. 1710 Fidelity Build- 
ing. Philadelphia, PA 19109. 


INVENTORS & IDEA PEOPLE 


TIRED OF SCHEMES, DEALS, PROPOSITIONS AND 
WIDICULOUS FEES? YOU CAN STOP WASTING 
TIME AND MONEY! YOUR INVENTION/IOEA CAN BE 
QUICKLY SOLO OR LICENSED WITH EXCELLENT 
CASHUROYALTIES BY FOLLOWING THE PROVEN 
METHOD THE SECRET i$ 
PRODUCT FINANCING! 

WE WILL FINANCE ALL TOOLING & MFG COSTS FOR 
NEW PRODUCT IDEAS AND INVENTIONS WITH GOOD 
COMMERCIAL POTENTIALS! THE BEST OPPORTUNITY. 
YOULL EVER NAVE FOR REAL SUCCESS! WE ARE 
NOT INVENTION BROKERS! FOR COMPLETE AND 
SURPRISING INFORMATION, WRITE AT ONCE TO. 


S. J, Thomas & Associates 
Box 16425-PS. Portland. OR 97233 


95 INVENTIONS WANTED 


INVENTORS: Free information on 
offering vour invention for sale. Kes- 
sler Sales Corporation, C-76-IW, Fre- 
mont, OH 43420. 


97 GOOD EATING 


SUPERB cr nd 
rich, moist. nutritious. "Recipe S1. 
Percoco, Dept. A., P.O, Box 456, Nes- 
conset, NY 11761. 

TORTILLA Recipe Easy Directions. 
Free Salsa Dip Recipe. Send $2.00 to: 
TOR Enterprises, 3249 Siringo, Santa 
Fe, NM 87501, 


99 FOR SALE MISC. 

| SHARK Teeth $3.00 each. 

Box 3850, Vancouver, B.C. Canada. 
CLOSET ligh! 

anywhere. $2.00. JSD. 2114 Foster 
. Pt. Pleasant, NJ 08742. 

100 WANTED TO BUY 


JUICKSILVER, 
gold! Ores analyzed. 
Norwood. MA 02062. 


ercury "Terminal, 


Good Prices Paid. TV.T. 
wood Dr., Griffith, IN 46319, 


102 METAL DETECTORS 
TREASURE FINDERS, 


RECOVER LOST COINS. JEWELRY. 
Gold, Silver, Relics. D-Tex detectors 
reject trash, but find deeply buried 
treasures of’ all sizes. Free Literature. 
D-TEX ELECTRONICS, Box 451-Y. 
Garland, TX 15040. 


TREASURE may lie beneath your 
feet! Discover gold, silver, coins, rings, 
artifacts and more with world-fam- 
ous, deeper-detecting White's metal 
detecters. From $59.95. Dealers world- 
wide. Free literature! White's Elec- 
tronics, Dept. PB7-C. 1011 Pleasant 
Valley Rd., Sweet Home, OR 97386. - 


TREASURE Finder Locates 
Gold, Silver, Coins, Treasure: 
erful Models, Instant Financing avail- 
able, Write ‘or call for free catalog. 
Phone (713-682-2728 day or night. 
Relco, Dept. AA22, Box 10839, Hous- 
ton, TX 7701 on M 

FIND coins, jewelry, gold nuggets 
with new patented detector. Astound- 
ing range. Unaffected by concentrated 
black sand, mineralized ground. Re- 
jects metallic trash. Free catalogue. 
Gardiner Electronics, Dept. 1, 4729 N. 
‘th Avenue, Phoenix, AZ 85013. 

“FIND Lost Treasure! Coins, Gold, All 
Metals. Many Models from $59.95. 
Free Catalog, Compass Metal Detec- 
tors, Dept. PCT7, Box 366, Forest 


with Ultra Sensitive DIRECTIONAL La 
SEND FOR 

FREE INFORMATIVE BROCHURE 

RESEARCH PRODUCTS 


x EI TAMPA, FLORIDA 23611 


FREE BOOK. Prophet Elijah Com. 
ing Before Christ Megiddo Mission, 
Dept. 58, 481 ‘Thurston Road, Roch: 
,51,000,000's IN prizes. 
Tax Free’ lotteries, ‘Information $1: 
Value, Box 11364 PS, Ottawa, Ontario, 
K2H Vl. 

IS MAIL ORDER for you? Free de- 
Vig Bhurhich, Box 128, Tesuque, NM 

THEATRICAL special effects: colored 
explosions, smoke, lighting effects. 
Catalog 52: Limelight, Box 1229, NYC 


Canadian 


me 


RADIAL 
Plan 5583 $3.50 


No small-shop project offers 
more 'satisfaction than the 
model steam engine. Here are 
four proven designs you can 
make without castings. All 
parts, drawn full scale, can be 
made from stock forms like 
bar, tube, and sheet. 
For a starter, try Plan 5585, 
a simple single-action engine 
; based on the fairly modern 
“fas steam engines go) piston 
valve. 


IDENTIFICATION 
self-addressed stam; 
free samples. NIPC 
Las Vegas. NV 89101. 

|, HP-25/SR-56 CALCULATOR RI 
PORT. Programming, functions com- 
pared. $2.75 (Ohio $2.87). Washing- 
ton Park Books. 1207 Eim Street, 

innati, OH 45210. 

~ ORNAMENTAL Iron 
of 1600 beautiful practical 
for railings. columns. etc. Free litera- 
ture. Cunningham, 3881 South 3200 
West-P, O, Box ‘200058, Salt Lake 


CARDS Send 
envelope for 
727 N. Mai: 


BOOKS on Antiques and their 
E Free Circular! Period Books, 
PA 15401. 


size Sase Catalog Samples. Securiti, 
2120 Paradise, Las Vegas, NV 89104. 


America's Highest Automobile Tunnel 
Send $2.50 To - "Tunnel Rock". 
MMLS.R. Box 125, Leadville, CO 
80461. 


SR-52 CURVE-fitting programs. De- 
scription: 25c to: Wahl, 553 N. Parsell, 
Mesa, AZ 85203. 


$1,000,000. YOU can become mi 
lionaire overnight. Eastern States Lot- 
teries. Details free. Send addressed, 
stamped envelope. Eastern, Box 262-R, 
Salem, NJ 08079. 


FREE Details — stop speeding 
tickets! Radar Detector warns of police 

lar! $44.95. Brownco, 10834 South 
met, Chicago 60628. 


DESIGNERS — MACHINISTS - The 
brain teaser that stumps the best! 
Test your special perception. $3.00. 
A&V "Enterprises, 15021 N. 
Street. Phoenix, AZ 85032. 


METRIC TECHNICAL DRAWINGS, 
Theory and practice. Book $3.00 from: 
Charles Quinlan, P.O, Box 54, Stra! 
ford, CT 06497 


BE ORGANIZED 
IF You save your copies of Popular 
Science here's a great way to keep 
ihem from getting torn. dirty, etc. 
Heavy, quality-constructed flle boxes 
hold a year's issues. Gold embossed 
Only $4.95 each, 3 for $14.00. 6 for 
$24.00 ‘postpaid. Order today from 


Jesse Jones Corp. P.O. Box 5120. 
Philadelphia, PA 19141. 
ALUMINUM welding kit $10 - 


Guaranteed - Information Free - 985 
NW 95st. Miami, FL 33150. 


PHOTO IDENTIFICATION CARDS., 
SAMPLES 25c. 
Providence, 


Guaranteed! 
Box  3461-PS67, 
02909. 


Bascco. 
Rİ 


106 PERSONAL 


INVESTIGATORS, Latest Electron- 
c Aids, Write: Clifton, Box 220-F, 
Miami. FL 33168. 

A COMING Whirlwind to sweep this 
earth! Free Information! Write: Har- 
vest PS, Jefferson City, MO 65101 


MIND Inner Vision Brings Riches! 
Instructions $1.00: Universal Ideas, 
Box 131-R. Plainfield. IL 60544. 


CONTACT Lenses Priced Low As 


$30.00 Pair. Send $1.00 Refundable 
4438 


For Brochure. Popular, Contacts, 
No. Garden, Fresno, CA 93726. 


“RULE Others with Thoughts. 


Chicago 60690. 


NEW Luxury Car Without 
Details, Codex-1 
OH 43614. 


- DEMOLISH SELF-DOUBT: 


RECORD Telephone Conversations’ 
Privately — Automatically. Le: 


— 
YEARS INCOME IN 6 W Wink g 


Uie my unbeatable qui learned 
tun fo wor over M00 ox HOUR’ f 
ina Ploy relored. No cont ot 
T4 Y WORKS! 


(Te- 
lepathy) Write: Clarion, Box 2109-A6, 


‘ost! Free 
. Box 6073, Toledo, 


Achieve 


l e ! 
deck of cprds ond try it, You'll be omozed $$$$5$$$! || 
|| DETAILS VIA AIRMAIL 


RAY, Box 281, Bristol, CT 06010 
im um um mm ee UA 


707 HEARING AIDS 


veP MOLISE SELEDOUPTS Ashlee HUGE SAVINGS, Eliminate dealer 

UNLIMITED, Capabilities.” | Amazing gale. Terme Arranged, Lloyds-PSC, 
Jarrett Press, Box 383-B, Hatboro, Rockford, IL 61104. 

forsan P AMERICEAR, Tremendous Pres 

ra ERICEAR. Tre ahh? 

BIG Arms! Girls notice, Guys admire. ford. Free Trial. 1411 ‘Santa Rosa Ave- 


Guaranteed course $2.00. Ray, 2306 


Mantis Avenue, San Pedr 


TALENT: Do you sing. play music, 
Desire wealth and 
fame? Free Details! Talent New, P.O. 


write, act, etc. 


, UNIVERSITY DEGREES BY MAIL! 


Bachelors, Masters, Phiis. . Free FREE HOME TRIALS 
revealing” details. Counseling, Box 
389-SP6, Tustin, CA 92080. BOGE SAYINGS: TRY 


Aiphanetiea 


The New Way To A' 
WOW rx short easy way to pro 
inner minapone 

Your subconscious! 
Do you have triene 
Joyful, happy whi 
Belt, wgorous you 
iove, compariarshi, while you are lonely deprived, 
Be on your way to 

‘expansion method we cal Aptanetcs. pr 


techniques offer selt-mastery without self-sacrifice 


«ps overcome unreasonable fears and frustrations 
Varsh, set conhdence b income crease. Aphanete | 
Sincere A meaningll ives to men & women of every age. 


‘consuming lasses 1o attend. As a menter, Alphanetics comes to you 
in your own home, just 15 minutes a day. Fee aci-no chaton. 


2035 


P.0. 80x 418, FOB, 


Life Dynamics Fellowship p.o. ua 


CHILLON WAY, LAGUNA BEACI 


‘enormously from your. 
stro, develop the fantastic potentia of 


aires acquaintances who are usually 
re others 
‘De others enjoy 


re abundant, joy-liled le. The mind- 


Barbara, CA 93109. 


“Electret” Microphone, 
Golden Enterprises, Box 


Glendale, AZ 85311. 


gave 
SAVER," 98: 
ulveda. CA 91343. 


mail! Write 


VERTICAL 
Plan 5584 $5 


The compact, powerful 
radial engine (5583) runs 
in either direction, has no 
“dead center” position. In- 
tended for compressed air or 
low pressure steam. 

The larger vertical engine 
(Plan 5584) is challenging 
enough to satisfy even the ex- 
perienced builder. Its 1" bore 
and 1'4" stroke in a double 
acting cylinder make it a 
powerful performer. 


MARINE 


PISTON 


VALVE 
Plan 5585 


$3.50 


Two double-acting cylinders 
in the marine engine (Plan 
5586) operate on cranks 90* 
to each other. Thus it starts 
dependably — ideal for radio- 
controlled boats. Recom- 
mended for experienced 


Popular Science Plans 


380 Madison Ave., New York, 


Plan 5586 $6 


builders. 


TO ORDER YOUR PLANS, 
send your name and address 


clude zip code) with a 
check or money order (no | 
cash). Ask for plans by name 
and number. Send to: 


N.Y. 10017 Dept PS 67 S 


HEARING AIDS 


ALL TYPES BY MAIL 


BEFORE YOU BUYI 


HEARING AIDS | 
Y; PRICE CATALOG FREE! 


"With Revolution- 

359.50. 
1282-PS, 
FREE HEARING AID CATALOG — 
MONEY- 
OPS-6, Langdon, Sep- 


V super SAVINGS! New. 
I Al types. Buy DIRECT & 
io HALF! No salesmen. Sold. by 
T AIR MAIL on HOME TRIAL. FRE 
g Sstolog. Write: MONEYSAVERS, 
Dept. PS-6D, 9530 Langdon Ave., 
I Sepulveda, Cal. 91343 
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product 


Popular 


Se [Sale-) Information 


615 Mini Motor and Motor Homes 
Eight-page color catalog describes AMF Skamper line of mini 
motor homes and motor homes. Floor plans included. 25¢ 


616 Arbogast Fishing Hat and 1977 Catalog 
New Arbogast Weedless Jitterbug with upturned hooks makes 
fishing in obstruction-filled water more effective and more fun. 
Groat for night fishing, too. Offer includes catalog and fishing 
at. 


617 Guide to Lowering Auto-Maintenance Costs 

Book explains various ways to save money spent on owning and 
operating your car. Tips included for oil, coolant, transmission, 
battery, and all major auto components. From Armstrong Rubber 
Company. $1 


618 1977 Triumph TR-7 Brochure 
12. four-color brochure shows all that's new in the shape 
to come from British Leyland Motors, Inc. Free 


Vacation Kit 

in Government Office of Tourism's 1977 Summer 
Travel Kit contains helpful hints on what to see, how to go, and 
what to bring—plus a map and many colorful pictures. Free 


620 Armor All Ultra-Plate 

Free samples, decals, and brochures of the latest rot fighter. 
Ultra-Plate protects and beautifies all hard surfaces from paint 
to chrome to glass. Eliminates waxing for up to one year. From 
Chickering/Howell. Free 


621 1977 Cobra Line Catal 

“Welcome To The Good Life" is a 20-page color catalog of the 
1977 Cobra line of motor homes, mini motor homes, van con- 
versions, travel trailers, and fifth-wheel trailers. Free 


622 Do-It-Yourself Car Maintenance 

Brochure gives examples of uses of CRC Chemicals Automotive 
Products. Clean your own brakes and carburetor and electrical 
systems quickly and economically. Prevent rust and lubricate 
squeaks. Free 


623 Bolens Tractor Catalog 
FMC's full-color brochure describes Bolens garden tractors— 
nine powerful models and over 50 different attachments. Free 


624 Autolite Spark-Plug Service Manual 

Fram's 28-page illustrated brochure covers ignition basics, tune- 
up data for conventional and electronic ignition systems. Trouble- 
shooting section details AMC, Chrysler, Ford, GM high-energy 
systems. $1 


625 Gabriel's Suspension Set-Up Manual for DIY Mechanics 

New 32-page manual helps do-it-yourself mechanics tune chassis 
and suspension for improved street handling. Includes drag-strij 
set-ups for improved acceleration, quicker elapsed time tiwough 
suspension modification. $1 


626 Guide to Safer Electrical Living 

Brochure explains how dangerous electrical ground faults occur in 
the home, and describes new electrical devices that prevent 
them. From General Electric. Free 


Booklets, catalogs, and folders listed below pro- 
vide reliable information, illustrations, and speci- 
fications to help you in planning the purchase of 
a variety of products or services offered by these 
dependable companies. The convenient order 
form will save you time and postage. 


627 Introductory Package of Gent-L-Kleen Hand Cleaner 
Offer includes two two-ounce containers of skin conditioner/clean- 
er, plus a special offer for a wall-mounted dispenser. 50¢ 


628 Honda Power Products 

Brochure describes all models with full-color photography and 
specifications of Honda four-stroke outboard engines, generators, 
tillers, and general-purpose engines. From Grey Advertising, Inc. 
Free 


629 Home Computing Catalog . 
Exciting 16-page catalog describes the state of the art in com- 
puting. From Imsai, the world's leading micro-computer manu- 
facturer. $1 


630 KOA Camping Guide 

100-page, full-color guide is a handbook for campers and a di- 
rectory to KOA Kampgrounds for family camping at more than 
800 full-service camps in the U.S., Canada, and Mexico. Maps, 
rates, articles, and recipes included. $1 


631 Limited-Access Controls r 
Reprint from Building Operating Management Magazine. Explains 
security equipment available to satisfy a variety of traffic re- 
quirements. From Maximum Security Centers, Inc. Free 


632 Spiral-Stair Kit 
Mylan's illustrated booklet covers complete line of spiral stairs 
in kit form—for residential, commerci: nd industrial use. 25¢ 


633 See North Carolina One Day At A Time 

32-page, full-color tour guide of the state's scenic, historic, and 
recreational attractions. From N.C. Dept. of Natural and Econom- 
ic Resources. Free 


634 CB Radios/Antennas 
Two 1977 brochures from Pearce 
and antennas for mobile, base-st: 


‘Simpson describe transceivers 
ion, and marine operation. Free 


635 How To Grow Shrubs and Trees i 

16-page color booklet provides the basic information on planting 
and caring for shrubs and trees. Includes advice on the where, 
what, when, and how questions as well as on after-planting 
care. From O.M. Scott & Sons. Free 


636 South Carolina Trip Kit 

Packet contains folders on beaches, mountains, gardens, his- 
torical sites, golf, tennis, plus brochure and highway map. From 
S.C. Division of Tourism. Free 


637 How To Button Up and Save Energy 
16-page, illustrated booklet describes many ways to save energy 
and fuel costs by insulating, installing vapor barriers, weather- 
stripping, and caulking. From The Swingline Co. 50¢ 


638 Homeowners How To Handbook 

Current issue of Popular Science's new and valuable source of 
expert advice to homeowners on how to repair, remodel, and 
maintain, their homes and keep their lawns and gardens attrac- 
tive. $1. 
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POPULAR SCIENCE THIS COUPON EXPIRES AUGUST 31, 1977 I 
P.O. Box 2748, Clinton, lowa 52732 I 
Please send the items checked below. I am enclosing 25¢ handling charges I 
(any number of items) plus amount required for priced items. 1 AM ENCLOSING LI 
[m] E fer [1619 o 623 o 627 (50) [7631 [1635 $ — — — — for priced items I 
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reu) 0621 625 ($1)  [2629($1) [2633 E1637 (500) Hor ending J 
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Believe it or not, it's the sort of thing 

we hear all the time. 

: Somebody has a job to do 
that's m too tough to 

œ do by hand. Or too 

time consuming. Or 


PM 
» torip. 
utouts to 


TP Studs to cut. 

- So he turns to one of 
our ditcular saws for help. To our Model 
4511, for instance. 

A lot of tool for $29.99* 

7% in., 114 hp, 5,800 rpm, rugged. 
With ball-bearing construction for longer, 
smoother running. A big, wraparound base 
for extra support. Calibrated scales for 


fast, accurate depth-and-angle adjustments. 


Telescoping bladeguard and double 


E make. Shelves to trim. 


^How a circular saw changed my life? 


one of our jig saws. Or sanders. Or 
routers. Or planes. Or drills. But the out- 
come would still be the same. 

The enjoyment of a job well done. The 
satisfaction. The sense of accomplishment. 

Graduating from the basics to bigger 
things. From a gatepost to a game room. 
Or even a gazebo. 

And a whole new way of living. 

Which leaves us with a big respon- 
sibility. The tools we make have to be 
equal to the job. They have to feel right 
ina man's hand. And they have to hold up. 

That’s how it ought to be with 
everybody's power tools. That's how it is 
with ours. 

The reason is just plain good engi- 
neering. The kind that only comes with 
half a century of industrial experience 

; andon-the-job performance. It goes 
into every Rockwell portable and 
stationary tool we make. 


insulation for maximum protection. 2 It's why they're all made 
.. Ofcourse, depending on the, ZR m—— tough, accurate, powerful. 
job, he could a When a man puts his 
. also pick , TE. E b life into something, 
: - it’s the least we can do. 


You can depend on it. 
Rockwell. 

ItS thesame name 

industry's been 

depending on 
for 50 years m 


